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June 29, 1989

Mr. James E. Crawley, P.E.

Director of Transit Facilities

Transit Systems Development

Southern California Rapid Transit District
425 South Main Street |

Los Angeles, CA 90014

Subject: Metro Rail Project
Completion of Phase II, Part A

Purpose: Information Transmittal
File No: P001G082

Dear Mr. Crawley:

The Phase II Interim Status Reports enclosed with this letter
comprise the deliverable work products required by the Phase II,
Part A Scope of Services for the MRTC Systems Division. These
deliverables fulfill the requirements of Tasks Number 1.F and
1.6 of the District's Authorization To Proceed letter Number
88-06545, December 21, 1988.

Complete Statements of Tasks required and Tasks performed are
contained in the enclosures representing work accomplished by
our Train Controcl, Traction Power, Communications, Operations

and Maintenance, and Safety Assurance and Security disciplines.
There were no major equipment deliverables scheduled to be

completed during the Part A, preliminary design period. Part A
work was extended from April 28, 1989 to June 30, 1989 (by
District direction) and the systems tasks were completed within

the Part A systems budget.

548 S. Spring Street, Seventh Floor, Los Angeles, CA 90013 - (213)612-7000
20404
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Work will be resumed on the Systems Division Tasks in accordance
with the previously negotiated Scope of Serviées when District
authorization is received.

Should additional copies of the submittals be required, we will
be pleased to respond.

METRO RAIL TRANSIT CONSULTANTS

Murthy
Project Director

Encl: Phase II Interim Status Reports
Automatic Train Control {4)
Traction Power (4)
Communications (4)
Operations and Maintenance (4)
Safety/Assurance and Security (4)
Systemwide Equipment Procurement Study (4)

cc: W. Rhine, SCRTD
J. Sandberg, SCRTD
H. Storey, SCRTD
TSD-DCC
DCC (2)
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PHASE II INTERIM STATUS REPORT
AUTOMATIC TRAIN CONTROL
JUNE 30, 1988S

This report summarizes work completed for Automatic Train
Control System during the period ending with the cessation
of work on June 30, 1989.

The following excerpts from the Phase Il Work Program
describe the Automatic Train Control work tasks assigned
and the Work accomplished to an interim level during the
period ending June 30, 1989:

° Establish power, grounding and eguipment mounting space
requirements on the wayside as well as in the ATC and
Communications room and verify incorporation into MOS-2
facilities design planning.

Refine and analyze block designs for combined MOS-1 and
MOS-2 six car train operation at minimum headway taking
into consideration operations in subway and on elevated
guideway. Prepare analysis report utilizing ATC Block
Design Computer Program.

Refine design reguirements for MOS-2 interlocking,
including diamond cross-overs, pocket tracks, turnouts
and turn back at terminal stations based on selected
MOS-2 configuration. Incorporate requirements in
prelimi-nary specifications.

The work program, which began in January 1989, called
for work products to be developed on the following

schedule:
Production Completion Scheduled
Alignment & Operating
Parameters March 17, 1989
Interim Status Report April 28, 1989
Draft Report (Part B Task) ‘July 28, 1989
Final Report (Part B Task) Sept. 29, 1989

Initially the cessation of Phase 11 design work was sched-
uled to occur on April 28, 1989, so that the product at that
interim period would have been the Interim Status Report.
Phase Il Part A work was rescheduled from April 28 to June
30 by RTD concurrence and direction.



Summary of Work Completed.

1. Work originated by Systems.
° Worked with the Civil Engineers and Operations/

Maintenance Planners 1in the preparation of an

interim status report on Phase Il alignment and

operating parameters. (Copy Attached)

Provided support in the preparation of the

systemwide equipment procurement study.

Prepared approximate equipment 1lists, guantities,
and space regquirements in providing support for
preparation of the Phase Il cost estimates.

2. Review of design products originated by others.

Reviewed preliminary facilities designs {MacArthur Park
interlocking, Wilshire/Vermont, Vermont/Beverly,
Vermont/Sunset, Hollywood/Vine, and B330)} to verify, to
the extent practicable, that existing standards and
requirements for ATC are being incorporated; also the
reviews provided some insight for defining the 1issues
that must be addressed as the Phase Il work progresses.
The ensuing activities and definitions from the reviews
are as follows:

° Verified that the MO0S-1 criteria regarding ATC
equipment space, power, and conduit provisioning
requirements are applicable to Phase II.
Identified the criteria for locating and sizing
additional train control rooms {other than at
stations) to accommodate the full-pocket
interlockings and long station-to-station
distances; investigated the restraints and other
factors for determining and optimizing the
locations.

° Identified possible impacts to block design
resulting from characteristics of the preliminary
alignment; the effects of curves and grades on
operations, headway, and run time must be closely
monitored when Phase Il design resumes.

Identified signaling alternatives for the Phase I1I

interlockings; alternatives regarding automatic
routing, terminal operation, pocket track
operations, call-on, train storing, back-up
routing, converge/diverge operations, station

stopping, location of block boundaries, and signal
approaches must all ke addressed when Phase I1I ATC
design begins,
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Determined which stations may be

approached as

"typical" with regard to ATC requirements in

facilities design.



ANALYSIS OF PHASE II
ALIGNMENT & COPERATING PARAMETERS
INTERIM STATUS REPORT
JUNE 30, 1989

SUMMARY

This report describes work accomplished in response to the
Metro Rail, Phase II, Part A task entitled Automatic Train
Control Block Design Analysis. The description includes a
brief report on the status of design work, as of the
cessation of work on Phase Il work tasks, on June 30, 1989,
and comments on remaining work to be done after Phase II
design resumes. The ATC Block Design Analysis is a nec-
essary task 1in preparation for Phase II block design to be
accomplished, and thus 1s a necessary step in the pre-
paration of ATC furnish and install c¢ontract documents.

The work program description of the ATC Block Design
Analysis task 1is:

Refine and analyze block designhs for combined MOS-1
and MOS-2 six car train operation at minimum headway
taking into consideration operations in subway and on
elevated guideway. Prepare analysis report utilizing
ATC Block Design Computer Program. .

The work program calls for four products:

Alignment & Operating Parameters
Interim Status Report

Draft Report (Part B Task)

Final Report (Part B Task)

B L

Product 1 consisted of working notes used in the preparation
of this report. Work on product 3, the draft report, will
begin when Phase II design resumes.

This report 1is formatted with respect +to¢ geographical
portions of the route, starting at the MOS-1 boundary at
Alvarado Street.

MACARTHUR PARK POCKET TRACK

1.

The addition of a full-pocket interlocking at this location
imposes the requirement for an additional train control
room. Several decisions must be made concerning options for
emergency operation from a local contrel panel, maintainer
needs, and SCADA interface. For preliminary design the
control rooms wWill be treated as two separate locations.

19471
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2. Preliminary operating and block design criteria require
trains to operate at 45 mph between Wilshire/Alvarado and
Wilshire/Vermont, A5 and A6. Except for turnout moves, civil
speed restrictions in this area should not be less than 45
mph.

3. Criteria concerning control and operation of the pocket

interlocking must be established. The options of automatic
routing, pushbutton back-up routing, call-on routing, and
SCADA automatic routing will be considered. Alternatives
will Dbe analyzed and selected to fit SCRTD needs as
appropriate during the design phase.

4. Distance to the A6 TC&C room is approximately 5,100 ft.,
which is within design limits.

5. Normal train speed from A5 to A6 will be 45 mph due to
curves starting at approximately 292 and 303.

6. Trains traveling from A6 to A5 will be restricted to 45 mph
for the early part of the trip; however, once the rear of
the train clears the curve at (approximately} 292, it can be
commanded to accelerate to 55 mph. The 55 mph command will
be given, if the R=2500 curve (at approximately 278} can be
designed with at least one inch of superelevation (to allow
a 55 mph curve rating) without interfering with the special
trackwork.

7. Block design specifications will be supplemented to address
system chavracteristics introduced to Metro Rail in the
MOS-2 alignment. In order to optimize operation with a
full-pocket interlocking, requirements addressing the
approaches to the wayside signals should be added. The
signals that control both normal traffic movements, and
diverging moves into the pocket track, should have an
associated approach block of length consistent with a train
approaching with a 9 mph speed command.

8. Where a station platform track constitutes all or part of
the approach distance to a wayside signal, train moves into
the station with the signal at STOP may have to be made in
Restricted Manual Mode; manual bherthing must be performed
if the ATP subsystem does not permit the train to completely
berth while operating in the ATO programmed station stopping
profile. If manual berthing is required, preferred opera-
tion is to stop the train outside the platform, and then
proceed to complete berth in manual mode. At A5 both station
platforms are bounded by wayside signals; each scenario must
be investigated to determine where manual berthing should be
implemented. f

SLRYD. 1iRRARY
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Specific directive drawing(s} or marked up civil drawings

will be needed for locating conduits and wayside equipment.

WILSHIRE/VERMONT (A6)

1.

19471

This is a diverge/converge interlocking. It is the only one
in the Metro Rail System to date. Specific directive
drawing(s) or marked-up civil drawings will be needed for
locating conduits and wayside equipment.

Due to curves, maximum train speed between A6 and Wilshire/
Normandie (Bl} will be 45 mph for both tracks in both
directions. Maximum speed for trains traveling from A7 to
AS will be 45 mph due to. curve. Trains traveling from A6 to
A7 could be given a 55 mph command when the rear of the
train vacates the curve at 341; however, given that the
distance required to accelerate from 45 mph to 55 mph is
entirely 3.,75% upgrade, it may be of guestionable benefit
in shortening runtime.

Design headway beyond the diverge/converge points will be
120 seconds per SCRTD acceptance of this feature as a cost
reduction in the budget estimate. This applies to the
normal direction station-to-station runs from A7 to Ab
and Bl to A6 for following trains in the same traffic
pattern.

Operation of the AL track interlocking {(normally-converging)
should have approach cleared automatic routing. The
automatic routes will be cleared on a first-come, first-
reguested basis, and alternating routing 1if both approach
zones are occupiled.

The block design specifications should require that a block
boundary be located the distance in approach to each wayside
signal corresponding to a 9 mph SBD, and that additional
blocks shall be provided as necessary to attain the optimum
intermediate speed approach to a signal at STOP.

Operation of the AR track interlocking {(normally diverging}
should not have automatic routing. RCC is provided train
destinations, and can route automatically or manually. To
continue operations in the event of RCC or CTS failure, a
wayside pushbutton for routing should be provided. It may
not be advantageous to require the train to close within 9
mph SBD.-of the red signal, since this would leave the train
only partially within the platform. Options for operation
are:

a. Locate ®©hlock Dboundaries and transmit speed commands
such that trains will stop outside of the station
platform. I1f the delay in waiting for the signal to
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clear 1is significant, RCC can authorizée stop-and-
proceed movement into the station.

b. The platform definition track circuit can be used as a
zero speed block.. This will allow the train in ATO to
stop part-way in the station, and then berth manually
in stop-and-proceed submode of MTO.

6. The approximate distances to adjacent TC&C rooms is 4,700

ft. to Bl, and 5,700 ft. to A7; this is satisfactory.

WILSHRIE/NORMANDIE (B1l)

1. Train speeds between this station and Wilshire/Western
{B2) will not exceed 45 mph due to short distance.

2. The distance to the B2 TC&C Troom is approximately 2,200

ft. This short distance could allow deletion of this train
control location. The distance 1is short enough that ATC

would not regquire an egquipment room; however, minimal cost
savings would be realized since an equipment room for
communications. and ATC interface equipment (PSS and door
control egquipment} would be needed. Also, maintenance
becomes easier as the distance between the ATC room
equipment the wayside equipment becomes less,

3. Bl is a typical non-interlocking station; a common directive
drawing for all non-interlocking stations is sufficient to
illustrate ATC conduit and cableway needs.

WILSHIRE/WESTERN (D2)

1. This will be a temporary terminal location with diamond
interlocking. Operation and design principles will be very
similar to those of Wilshire/Alvarado for MOS-1. If a tail
track can be included behind the station, runtime can be
improved 25 seconds or more.

2. If the above-referenced tail track cannot be incorporated,
then the use of trip stops, similar to A5 MOS-1 configura-
tion, can permit the transmission of adequate speed commands
on approach and into the platform for ATO operation, without
requiring a long overrun track behind the platform.

3. A directive drawing should be developed to define the
conduit requirements for this diamond interlocking; it may
serve as a general directive for other diamond inter-
lockings. '

4, For BR Track block design specifications should require an

approach block corresponding to 9 mph SBD, and best inter-
mediate speed command approach to a signal at STOP.

19471
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VERMONT/BEVERLY (A7)

1.

This diamond Interlocking 1is typical with no automatic
routing.

Maximum train speed on both tracks and in both directions
between A7 and A8 will be 55 mph.

Distance to the A8 TC&C room is approximately 4,700 ft.,
which 1s easily within limits.

A typical directive drawing for diamond interlocking
locations should be sufficient to show conduit requirements.

Block design rules for approach to a signal at STOP through
the platform track should be consistent with AS5.

For AR +track Dblock design rules should allow 9 mph SED

approach to signal at STOP from the A6 direction.

VERMO

NT/SANTA MONICA (A8)

1.

VERMO

This 1is a typical non-interlocking station. Typical
directive drawing will be sufficient to convey ATC conduit
requirements,

Distance to A9 TC&C room is approximately 2,800 ft., which
is substantially within limits; this indicates -that only
about 6 track circuits total will be reguired at this TCS&C
room location.

MaXimum train speed on both tracks and in both directions
between A8 and A9 will probably be 45 mph. Acceleration
above the 45 mph speed regulation point would be possible;
however, only a very minimal runtime savings on the A8 to A9
route would be achieved, since accelerating on a 4% upgrade
would limit the time at higher velocity. Increased braking
distance and slowing to 45 mph for a station stop would
limit the speed in the A9 to A8 direction.

NT/SUNSET (A9)

1.

19471

This is a typical diamond interlocking. A typical directive
drawing developed for A7 should suffice for defining conduit
needs.

The distance to the Al0 TC&C room 1is approximately 5,800
ft.; this presents no problem.

Maximum train speed from station AlQ0 to A9 will be restrict-
ed to 55 mph because of curve.
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MaXimum train speed from A9 towards Al0 could be accelerated
beyond 55 mph after curve, although runtime savings would be
minimal.

HOLLYWOOD/WESTERN (Al0Q)

1.

This 1is a typical non-interlocking station. A typical
directive drawing for conduit should suffice.

Distance to All station is about 5,100 ft. which is easily
within the limits. ’

Maximum train speed from All to AlQO would be 55 mph. There
are no curve restrictions to limit to this speed; however,
this is due to the short distance, and because part of the
acceleration distance is on a 2% upgrade.

Maximum train speed from AlO to All could be above 55 mph;
acceleration is assisted by 2% downgrade in the area where
the limit is 45 mph or above. Actual runtime savings would
be a nominal 4 seconds {(very approximate).

HOLLYWOOD/VINE (All)

1.

This is a pocket track interlocking location and will need a
specific directive drawing to show the conduit and cableway
requirements -

Distance to Al2 TC&C room is approximately 4,200 ft.
Operation of the pocket track should be consistent with
Wilshire/Alvarado pocket, unless specific requirements of

the SCRTD warrant deviation.

Maximum train speed on both tracks and in both directions
between All and station Al2 will be 55 mph.

HOLLYWOOD/HIGHLAND (A12)

1.

This 1is a typical non-interlocking station. A typical
directive drawing for conduit reduirements will be
sufficient. : :

Long distance to Al3 station (approximately 16,800 ft.}
will require TC&C rooms at the vent shafts at 653 and 709.
Cable lengths would be excessive without the additional
rooms. B

Curve at west end of Al2, and before the c¢rossover at
Universal City (Al3), will limit speed slightly for trains

19471
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in both directions. However, much of the distance can be
traveled at 67 mph.

UNIVERSAL CITY {(Al3)

1,

“y -

This is a diamond interlocking, temporary terminal station.
A typical directive drawing developed for other diamond
interlocking locations should be sufficient for defining
the conduit needs.

This location could be a temporary terminal for 1long
duration. If so, 320 ft. minimum of tail track should be
provided behind the station. This would be sufficient to
store a 4 car train. And also, would make a significant
runtime differential of 25 seconds or more for each train.

Block design specifications should require train to approach
signal at STOP to within 9 mph SBD in normal direction.

19471



.' - PHASE II INTERIM STATUS REPORT
TRACTION POWER
JUNE 30, 1989

Introduction

This report summarizes Phase II traction power design work accom-
plished during the work program period ending June 30, 1989 and
describes the interim status of the products of that work at the
time of the end of the work program.

Scope of Work

The following traction power design activities were assigned under
task 1.2.7.A of the Contract Scope:

1. Special studies were planned in two main areas of traction
power de51gn

a. Emergency Backup Power Analysis - Establish the emergen-
cy backup power requirements for the Phase II alignment
taking into account critical load demands for systems
and facilities equipment. ‘

This study is needed to determine a feasible and cost
effective means of powering methane gas ventilation

. fans in the event of failure of the primary and alterna-
tive power supplies from the power utility. Five mile-
stones were planned:

(1) Phase II1 Power Requirements
{2) Examine DWP Alternatives
(3) Interim Status Report
(4) Draft Report (Part B Task)
{5) Final Report (Part B Task)
b. Traction Power Transit Operating Model Analysis -

Perform computer simulation runs (TOM runs) to establish
power requirements and refine substation locations and
capacity ratings for Phase II alignment.

The purpose of the analysis is to identify the potential
number, location, and power capacities of traction power
substations . for the selected candidate route alignment
and profile of Phase II. Four milestones were planned:

(1) Alignment & Operating Parameters
(2) Part A Interim Status Report

(3) Draft Report (Part B Task)

(4) Final Report (Part B Task)

2. Systems engineering Traction Power support activities were
assigned in three areas:

20391 1 06,/29/89



High voltage ‘supply and distribution =-- Prepare prelimi-
nary design for distribution of D.C. power and installa-
tion of 34.5 KV feeders for tunnels and stations.

Support of designs for traction power substations and
electric power utility service facilities -- Define
electric substation and utility entrance minimum sizes
and coordinate incorporation of equipment room require-
ments into facility design planning.

‘Support of designs for electric power for passenger

station and tunnel facilities including emergency
ventilation equipment -- Review facility electric power
loads for stations and vent shafts to establish required
ratings of auxiliary power transformers.

Work Accomplished and Work Products

1.

20391

Special Studies:

a.

The design of the emergency backup power supply {EBPS)
system for Phase II was advanced to the "Examine DWP
Alternatives"” stage, but the milestone was not
completed. It is recognized however, -that power
requirements for facilities essential to prolonged
operation, in case of an event that would cause loss of
primary and secondary utility power, can be directly
extrapolated from the M0S-1 EBPS requirements, since
both route portions are .in subway, and there are no long
interstation tunnel segments until the alignment north
of the Hollywood Boulevard corridor needs to be con-
sidered. (Issues related to both normal and emergency
power supply are yet to be addressed with regard to the
tunnels through the mountains.) -

Regarding EBPS design for the Wilshire and Vermont
corridors, we will need to assess, more accurately than
we have to date, the distance beyond which 34.5 KV
voltage drop from the feed point in the MOS-1 vyard

becomes excessive. When Phase II design resumes, we
will need to address designs considerations similar
to those we addressed, with the District

engineering staff, for the conceptual design of the
MOS-1 EBPS.

A transit operation model (TOM) analysis of traction
power requirements was carried out for the Phase II
alignment identified as candidate alignment No. 1
modified (CAlM) based on extrapolation from results of a
TOM analysis of the original starter line.

The analysis indicated that the rectifier rating select-

ed as the standard size for MOS-1 traction power substa-
tion (TPSS) is suitable for Phase II, and that by the

2 06/29/89
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"design year" (2000), double rectifier/transformer units
will be needed at each Phase II TPSS.

Because the extrapolation method vyields conservative
results, a more exacting analysis will be performed when
Phase Il design work resumes, to see 1if single recti-
fier/transformers can adequately serve some TPSS
locations for a significant initial operating time. A
copy of the revised report is attached.

Support Activities:

a.

TPSS equipment room Space, access and conduit
regqulrements were given to facilities designers.

High wvoltage supply and distribution designs were
advanced to a preliminary level that enabled us to
provide to passenger station designers requirements for
electric power incoming service facilities, conduits,
blockouts, and equipment entrance ways.

Space requirements were coordinated with the facilities
design group for the incoming service (DWP) and traction
power substation rooms at Wilshire/Vermont, Vermont/
Beverly, Vermont/Santa Monica, Hollywood/Highland, and
Universal City passenger stations. Preliminary eqQuip-
ment layouts were performed for these rooms to confirm
that the planned room configurations and allocated
spaces are adeqQuate.

Facilities drawings for construction contracts B331 and
B201 were marked up to identify traction power require-
ments including traction power conduits and other
embedments as well as interfaces at panelboards, junc-
tion boxes, etc.

Preliminary contact rail designs were performed for
Wilshire/Vermont "Y" and MacArthur Park pocket track
structure to coordinate conduit stubups and walkway
locations.

Design support service 1inputs were provided for cost
estimating, scheduling, and equipment descriptions as
required for development of budgets, project schedules,
and contract unit descriptions.

Facilities design packages were reviewed and commented
on, and responses to the comments were coordinated.

Support was provided for the systemwide equipment
procurement study.

3 06/29/89
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EXECUTIVE SUMMARY

This report identifies the potential number and locationsg of
traction power substations for the selected Candidate Align-
ment No. 1 Modified (CAl1M) as shown on Figure 1. The report
also evaluates the equipment sizes (ratings) necessary to
meet the Design Year and Long-Range Design Standard
(LRDS) operating requirements for the combined MOS-1 and
MOS-2 segments as defined by DD-002!.

The methodology used to determine the spacing, locations, and
rating of substations for CAIM consists of the following
analytical procedures:

o The minimum acceptable voltage at trains to provide the

" necessary performance for the required peak period

service headway establishes the average distance be-
tween, and optimum location of, the substations.

0 Train size and service headway during peak periocd
operation establishes the maximum lcad for which the

traction power system should be designed.

o The maximum load on each substation is established from
the first and second procedures.

o The required equipment continuous rating at each substa-
tion is derived from the load established by the third
procedure.

These procedures have established preliminary locations and
equipment ratings for CA1M which are shown in Table 1. These
findings are to be confirmed by a detailed system analysis
during preliminary engineering and final design phases of the
project.

Design Directive, Accommodation of Patronage Growth, Metro
Rail Project, Long-Range Design Standard.
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Substation Locations and Power Rectifier Ratings

Substation
Locations

Wilshire/Vermont
Wilshire/Western
Vermont/Beverly
Vermont/Sunset
Hollywood/Western
Hol lywood/Vine
Hollywood/Highland
Vent Shaft
Universal City
North Hollywood

Design Year¥*

T

ABLE 1

CAlM

Rectifier Rating (kW)

NMNNMNMMNNMNDNNDN

T I - -

* Six-car trains at 6-minute
headway over common alignment

2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500

NMMNMNMNMNNMNDNDNDN

LRDS**

EE -

2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500

headway over branches and 3-minute

*k Six-car trains at 3-minute headway over branches and 2-minute
headway over common alignment
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IT.

IIT.

Iv.

BACKGROUND

This report provides the results of the study performed under
Limited Preliminary Engineering for the selected Locally
Preferred Alignment (LPA), identified as CAlM. The study
covers a preliminary evaluation of traction power substation
locations for this alignment, the load on each substation,
and the proposed dc equipment ratings. The evaluation covers
the requirements for train service over the combined M0S-1
and LPA segments, for the Design Year, and Long-Range Design
Standard (LRDS) as defined by Design Directive DD-002.

CRITERIA AND METHODOLOGY -

The determination of substation locations and capacities is
based on the Metro Rail Project System Criteria for traction
power and on the methodology used in a previous study
per formed for the original starter line between Union and
North Hollywood stations. The evaluation of substation
spacing for each candidate alignment is based on the estab-
lished vehicle performance characteristics, corrosion control
regquirements, and exlstlng traction power wayside distribu-
tion parameters.

The evaluation of the traction power system total capacity
and individual substation ratings is based on extrapolation
from the results of a study performed by transit operation
model- {TOM) analysis of the original starter line.!

The evaluation of substation equipment sizing {(rectifier and
dc switchgear ratings) is based on the maximum load demand
during peak period service operation and recognlzed standard
ratings for this class of equipment.

CA1M PARAMETERS

The alignment used for the study is shown diaqgramatically on
Figure 2 and identified as CAIM. It extends from Wilshire/
Alvarado Station to the LPA terminal stations identified as
Wilshire/Western and North Hollywood.

The operating parametprs used in performing the study are
based on those given in the SFIS/SEIR 2 and DD-002, and are
described as follows:

Report' WBS%Z-72-G12, Traction Power System Study, July
1985.

Draft Supplemental Environmental Impact Statement/
Subsequent Environmental Impact Report, Los Angeles Rail
Rapid Transit Project, Metro Rail, November 1987.
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VI.

o The traction power system design is based on the
maximum number of cars per train and shortest
headway to be used during peak period service.

o At the Design Year, six-car trains will operate at.
a headway of 6-minutes over the two branches and at
a headway of 3-minutes over the common alignment between
Wilshire/Vermont and Union stations.

o For the LRDS, six-car trains will operate at a

headway of 3-minutes over the two Dbranches, and at
a headway of 2-minutes over the common alignment.

TRACTION POWER SUBSTATION LOCATIONS

Previous traction power and corrosion control studies

performed for the Metro Rail Project have confirmed that
for a 750-V dc¢ traction power system, substations should
be located at stations, and with an average spacing

‘between substations of one mile. These factors ensure

that an average voltage of not less than 650 V is
maintained at the vehicle power pick«up shoes during
peak period service with all substations 1in operation.
The proposed locations and estimated distances between
traction power substations for CAIM are shown on Figure
2. :

TRACTION POWER SYSTEM LOAD

The evaluation o¢f 1load on the LPA segment traction
power system 1is based on peak period service require-
ments, the stated criteria and methodology, and eXtra-
polation of the data obtained from the previous study
for the original starter line. Load calculations are
attached as Appendix A. '

Peak Period Service Load

The previous studyl performed on the original starter
line established the traction power 1load during peak
period service. A TOM program simulation was made for
six-car trains operating at 2-1/2-minute headways over a
distance of 17.87 miles between the Union and North
Hollywood terminal stations. The peak period load on
the traction power system was established as being 1in
the order of 72,000 kW. This data is derived from Table
3-3A of that study, which is included in Appendix B.
The original traction power system incorporated 16
substations, spaced apart at distances varying between
0.6085 and 2.4256 miles.

02/15/89 5 - SDE7255
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The average lcad demand on each substation wvaried
between 3,700 kW and 5,200 kW, with an average
value of 4600 kW. The average load demand per mile
of alignment was:

72,000 = 4063 kW
17.87

LPA Seqgment Peak Period Service Load

The preliminary evaluation of peak period service
load on the LPA segment traction power system can
be extrapclated from the data derived from the

previous system study! by the following metho-
dology:
o The calculation of average load demand is

hased- on the formulae wused for the previous
system study'! to convert the output data from
the TOM - computer simulation program 7. These
formulae are given in Appendix C.

o] The peak period LRDS load demand per mile on
the original starter line traction power
system, with six-car trains operating at
2-1/2-minute intervals, can be converted to an
"eqguivalent value" average load per mile of
alignment for a single <car by means of the
referenced formulae. This value of 1load is

used as the basis for establishing the load
on the traction power system for the LPA
segment,

o The CA1M alignment between Wilshire/Alvarado
and the Wilshire/Western and North Hollywood
stations comprises approximately 12.82 miles
of double-track mainline, with 11 passenger
stations and 10 traction power substations.
The traction power system capacity is based on
peak period service over the two branches.

Design Year Service Load

o} At the Design Year, peak period service will
be performed by six-car trains operating at
headways of 3-minutes over the trunk 1line and
6-minutes over the two branch lines.

0 The traction power system load was calculated
from the "equivalent wvalue"” and established as
7,184 kW for the trunk 1line and 28,615 kW for
the two branch lines.

7 SDE7255



VITI.

o The .average substation load demands are
3,036 kW for +trunk substations and 3,179 kW for
branch substations.

D. LRDS Service Loads

o The LRDS peak periocd service will be performed
by six-car trains operating at headways of 2-
minutes over the trunk 1line and 3-minutes over
the two branch lines.

o The traction power system- loads calculated
from the "“equivalent value" were 8,798 kWw for
the trunk line and 40,474 kW for the two

branch lines.

o The average substation load demands are 4,399 kW
for +trunk substations and 4,497 kW for branch
substations. :

LPA SEGMENT TRACTION POWER SUBSTATION EQUIPMENT CAPACITY

The major items of substation equipment, whose capacity
is dependent on the load for peak period train opera-
tion, are the transformer/rectifier units and dc
switchgear. Based on established criteria! for traction
power system design, all substations shall have
provision for two transformer/rectifer units of equal
capacity to meet the full system LRDS service load
demand and provide partial redundancy.

Each transformer/rectifier unit will have a two-hour
overload capability of 163 percent of its continuous

rating. . This overload capability can be used to meet
the peak period service load and. abnormal loading
conditions caused by a substation outage. This overload

capability is not normally |used, however, for the
evaluation of transformer/rectifier rating for ©peak
period 1load under normal operating conditions because of
the reduction of dc voltage level at the substation bus.

The dc switchgear ratings are based on the overload
capability - of the selected transformer/rectifier wunits
and on the load imposed by trains operating on each
segment of railtrack supplied from the substation.

A. Rectifier Transformer Capacity

o Based on the average load per mile of track,
two 2,500 kW transformer rectifier units will
have to be installed at all trunk and branch
line substations in order to satisfy the peak
period service for the Design Year.

02/15/89 8 SDE7255



o}

The two 2,500 kW transformer rectifier units
will also support the LRDS peak period
service. .

B. 750-V Dc Switchgear Rating

02/15/89

o]

The switchgear bus and transformer/rectifier
unit cathode circuit breaker continuous
current rating will match the rectifier
two~hour overload rating as follows:

- 2,500 kW transformer/rectifier unit 2-hour
overload rating = 2,500 x 1.63 = 4,075 kW

Therefore: Main bus and cathode circuit
breaker rating will be not less than:
4075 x 103 = 5433 A
750

Feeder circuit breaker current rating will be
based on the LRDS service 1load, with 6-car
trains operating at 2-minute headways. . From
the previous sytem study! performed for LRDS
service, it was established that the required
continuous  current rating of the 750V dc
feeder circuit breakers was 4,000 A.

END OF REPORT
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APPENDIX B

TABLE 3-3A

COMPLETE STARTER LINE CONFIGURATION (2-1/2-MIN HEADWAY)

SUBSTATION AVERAGE LOAD AND TRAIN VOLTAGE

NORMAL QOPERATING CONDITION

Substation
Location

~Union

Civic Center
Sth/Hill
7th/Flover
Wilshire/Alvarado
Wilshire/Vermont
Wilshire/Normandie
Wilshire/Western
Wilshire/Crenshaw
Wilshire/La Brea
Wilshire/Fairfax
Fairfax/Beverly
Fairfax/s. Monica
La Brea/Sunset
Hollywood/Cahuenga

Vent Shaft:
Sta. 876463

Universal City

North Hollywood

* BAverage load

L

capability of 150% rating.

Required bd
Rectifier | Average Minimum  Train
Spacing Rating Load Capacity Minimum
{Miles) (MW) Demand (MW) { MW} Voltage
- 2 x 2.5 3.1 2.1 .
0.8356 693
2 x 2.5 4.7 3.1
0.4%95 711
0 0 0
0.5473 669
2 x 2.5 5.0 3.3
1.1178 699
2 x 2.5 4.7 J.1
1.0412 694
2 x 2.5 S.1 3.4
0.5981 - 706
0 0 0
0.4245 669
‘ 2 x 2.5 5.1 3.4 .
0.6085 710
2 x 2.5 4.6 3.1 :
1.4161 700
2 x 2.5 4.7 3.1
0.9461 692
2 x 2.5 4.2 2.8 :
0.8341 708
2 x 2.5 4.4 2.9
1.0654 703
2 x 2.5 4.7 3.1
1.3445 690
2 x 2.5 4.8 3.2
0.9922 6913
2 x 2.5 5.2 3.5
2.43%6 - 648
2 x 2.5 4.1 2.7
1.0125 689
2 x 2.5 4.5 3.0
2.188% 676
2 x 2.5 3.7 2.5
demand divided by rectifier 2-hr overload

** Minimum voltage at a train operating between adjacent stations.



APPENDIX C
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PHASE II INTERIM STATUS REPORT
COMMUNICATIONS
JUNE 30, 1989

This report summarizes communications system design work for Phase
I1 of the Metro Rail Transit system accomplished during the work
program period ending June 30, 1989. The work tasks were assigned
with the understanding that an interim report would be prepared at
at the conclusion of Part A, after which the work might be
interrupted for a period of a few weeks or months. Initially the
interim report was scheduled for April 28, 1989; and was subse-
quently rescheduled for June 30, 1989, "and as of that date all
Phase II work was halted. This report briefly addresses tasks
that will be resumed, using the work products that are in various
stages of completion as of June 30, 1989.

Limited Preliminary Engineering (LPE) refers to a work program in
which certain Phase I1 preliminary design work was done just prior
to work summarized in this Interim Report.

Work Planned

Six areas of communications systems work were planned:
1. Preliminary Design Specifications

The equipment specifications developed for M0OS-1 will be
reviewed for applicability and interface with Phase 1II
procurements. The CUDs developed for Phase II will be
rafined as required. Development of preliminary specifica-
tions will be initiated after contract units are identified.
Requirements for compatibility with MOS-1 equipment will be
listed and an equipment interface listing will be established
for each contract.

2. Radio, CCTV and PA Regquirements

Incorporate Limited Preliminary Engineering reduirements for
radio, CCTV, and PA intc equipment concepts.

3. Emergency and Access Management
Establish and refine emergency management, intrusion detec-
tion and access control system requirements for Phase 11
station and vent shafts and develop compatible design

concepts for integration into M0OS-1 voice and SCADA sub-
system.

4, Seismic and Gas Detection

Establish and incorporate Phase II seismic and gas detection
requirements into preliminary specifications.

06/29/89 1 20392



Work

Redundancy Requirements

Analyze potential requirements of redundant communications
during RCC down time.

SCADA Integration
Perform analysis of SCADA software and hardware modifications
needed for addition of the Phase Il system to existing MOS-1

equipment.

Not Anticipated

Work

LAPD Radio Requirements

Additional design study became necessary to consider the Los
Angeles Police Department radio requirements in the under-
ground portion of the Metro Rail, and to evaluate the design,
cost and operational consequences for Phase II.

Accomplished and Work Products

Preliminary Design Specifications

In the Phase II, Part A activities, work that was begun in
the LPE activities was continued, especially in the reviews
and analysis of MO0OS-1 communications designs, for direct or
modified applicability into the Phase Il designs. The review
and analysis extended beyond the design specifications used
for procurement of the MOS-1 Communications design, into the
design documents submitted by the AB40 Contractor. The
Contractor's designs have advanced to the review portion of
Preliminary Design cycle. Using the design information from
these design reviews we have started to implement basic
detail designs into the Phase Il preliminary work. A systems
procurement study has been initiated (discussed in a separate
interim report}, the results of which will affect the com-
position of design specifications for some or all of the
Phase 11 Communications subsystems. Communications staff
support was continuously required to assist in formulating
the procurement study alternatives.

Radio, CCTV and PA Requirements

A preliminary radio frequency (RF) power budget was developed
to assess the power needed for the radio subsystem. The RF
power budget is being used to determine base station repeater
locations. Early preliminary design of the Communications
subsystems were performed to develop approximate equipment

‘quantities, equipment room space requirements and order of

magnitude cost estimates.

06/29/89 2 20392



3. Emergency and Access Management

Conceptual designs were begun, based on review of MOS-1
reguirement extrapolations.

The fire detection and suppression requirements have been
reviewed by the Fire/Life Safety Committee. Several modifi-
cations can be made which may result in fewer monitoring
devices, and potentially, some reductions in floor space,
wiring, and indications. We are in the process of verifying
these potential savings at this time.

4, Seismic and Gas Detection

We have begun estimating gas monitoring locations and
analyzer units within each passenger station and tunnel
section, based on the consideration that all of Phase II
locations are classified as '"gassy".

Contractor implementation of the MOS-1 gas monitoring eguip-
ment has revealed that the central analyzer units, with
necessary peripheral equipment, require more TC&C room space
than first considered, and that all the apparatus must Dbe
powered by UPS power. These factors must be considered in
Phase II equipment.

5. Redundancy Requirements

Consideration has been given to studying means of providing a
totally independent means of communicating from underground
Metro Rail locations to the "outside world" in the event of a
catastrophe that would knock out the normal and emergency
communication routes that go through the RCC. No specific
work has begun on that study.

6. SCADA Integration

No specific work has been done to integrate the MOS-1 SCADA
system across the boundary between it and the Phase 1II
facilities and systems that will be under centralized sSuper-
visory control form the RCC. When Phase II design resumes,
the task will begin with the assessment of approximately how
much parallel capability will be needed at the RCC.

Unanticipated Work Accomplished

LAPD Radio Reguirements

The Los Angeles Police Department has reqQuesting additional
radio fregQuency capability to be installed in underground
portions of Metro Rail system. The design of this radio
system addition is still in 1its conceptual phase. Major
impact on floor space in the TC&C rooms and the communi-

06/29/89 3 20392



cations eqguipment rooms in the Rail Control Center is anti-
cipated.

The LAPD radio requirements have not been entered into the RF
power budget discussed under #2 above.
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PHASE II INTERIM STATUS REPORT

Operations and Maintenance Planning
June 30, 1989

INTRODUCTION

The O&M discipline provides support to the O&M Committee for
Phase II1 through participation at meetings and as a liaison
with MRTC disciplines. Deliverables include a maintain-
ability analysis report, and a maintenance equipment summary
report. Due to work performed on the Hollywood Area Pocket
Track Study, some work originally planned was deferred.

AWP REQUIREMENTS-PART "A"

The AWP requirements for Part "A"™ work include the
following: :

1. Maintainability analysis of line sections and struc-
tures report

2. Maintenance egQuipment summary report

ADDITIONAL WORK NOT ANTICIPATED

At the District's request, MRTC was directed to prepare an
analysis to determine the optimum location for a pocket
track along Hollywood Boulevard. Concerns expressed from
the City of Los Angeles relating to potential negative
construction impacts on the surrounding businesses have
caused a re-examination of the current pocket track location
on the west end of the Hollywocod/Vine Station.

SUMMARY OF WORK AND DELIVERABLES

1. The major work product of the O&M Staff for Part A was
preparation of the pocket track study.

Numerous working sessions were held with District
representatives to discuss the operational, main-
tenance, business, construction, traffic and cost
impacts related to locating the pocket track.

The Hollywood area pocket track report was prepared in
final draft form and distributed for SCRTD to prepare
the conclusion and recommendation in April, 1989.



0O&M Planning

06,/29/89
Page 2

District input on the conclusion and recommendation
section was received at MRTC the week of June 19. MRTC
has issued the final report.

Maintainability Analysis of Line and Structures

The maintainability analysis of 1line sections and
structures has been initiated. Work to date has
been identifying various maintenance procedures
{({e.g. custodial room/closet location access, line sump
pump pit clean-out) that can be more easily accommo-
dated through minor design features. Facility design
has not yet progressed to the point at allowing
completion of the analysis.

Much of the work to date has focused on the discussions
and coordination of issues with in-~house architects and
mechanical discipline staff.

Maintenance Equipment Summary Report

The maintenance equipment summary report will be
prepared during Part B activities. Budget limitations
precluded further Part A work.

V. REVIEW OF WORK BY OTHERS

The

O&M discipline has been involved in the review and

comment of the following Phase II contracts:

o]

o]

19842

Phase II Conceptual Design Review of station Contracts
B240, B250, B270, B28C, and B300Q

B20l Line Section Alvarado to Vermont Station
(In-Progress) ' '

B330 Line Section-Universal City to North Hollywood (In
Progress}

B331 Line Section-Universal City to North Hollywood
{In-Progress)



PHASE II INTERIM STATUS REPCRT

Safety, Assurance and Security
June 30, 1989

I. INTRCDUCTICN

This report encompasses the verification of emergency exiting
capability of the following stations and the determination of
the adequacy of the existing DWP water distribution system to
supply the required flow/pressure to the fire suppression
systems of the following station and line section contracts.

A, RED LINE STATIONS/LINE SECTIONS

1. Wilshire/Alvarado - Wilshire/Vermont Line Section,
with Pocket Track (B201)

2. Wilshire/Vermont Station (B211/B215)

3. Wilshire/Vermont - Vermont/Beverly Line Section and
Vermont/Beverly Station, with Crossover (B241)

4. Vermont/Beverly - Vermont/Sunset Line Section and
Vermont/Santa Monica Station (B251)

5. Vermont/Sunset - Hollywood/Western Line Section and
Vermont/Sunset Station, with Crossover (B261)

5. Hollywood/Western Station (B271)

7. Hollywood/Western - Hollywood/Highland Line Section
and Hollywood/Vine Station, with Pocket Track
(E281)

B, Hollywood/Highland Station (B301l)

9. Universal City Station - Ventura Freeway Line
Section, with Vent Structure (B331)

B. ORANGE LINE STATIONS/LINE SECTIONS

1. Wilshire/Vermont - Wilshire/Western Line Section
and Wilshire/Normandie Station (B221)

2. Wilshire/Western Station, with Crossover and

06,/29/89

Tailtrack (B231)
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ITI. ANNUAL WORK PLAN REQUIREMENTS - PART "A"

A.

EMERGENCY EXITING

Review conceptual station designs to verify conformance
to emergency exiting criteria requirements, using
approved projected patronage data.

WATER SUPPLY ANALYSIS

Perform preliminary hydraulic calculations for station
and line section fire sSuppression systems to determine
flow/pressure demands. Review DWP Service Analysis
Reports to verify adequacy of existing DWP water distri-
bution system to meet required demands.

ITI. ADDITIONAL WORK THAT WAS NOT ANTICIPATED

A.

MULTIPLE STATION ENTRANCE CONFIGURATIONS

Due to the complexity of Wilshire/Vermont Station siting
considerations, multiple station layouts and entrance
configqurations were proposed by the architectural staff.
Layouts of each proposal were reviewed to determine
potential impact on emergency exiting times and travel
distances.

DETERMINE CONCEPTUAL STAIR/ESCALATOR CAPACITY
REQUIREMENTS

Using verbal information and generic sketches provided
by architectural design staff, an order of magnitude
number of required emergency exit lanes was determined
for six (6} stations based on patronage data in D-001,
Revision 1.

IV. ~SUMMARY OF WORK AND DELIVERABLES

A.

06/29/89

WORK ORIGINATED BY SAFETY, ASSURANCE & SECURITY

1. Computer generated exiting calculations and letter
reports were developed for seven (7} stations based
on input provided by design staff. This 1infor-
mation was Submitted to design personnel. See
Attachments A, A.l, B and C.

2. Through coordination with LAFD representatives,
MRTC obtained a DWP Service Analysis Report (flow/
pressure report} for the proposed point of
connection to the DWP water distribution system at
the B331 vent structure.

2 20393



B.

06/29 /89

Computer generated hydraulic calculations were
developed for the B331 tunnel fire suppression
system. Calculations were based on the wet stand-
pipe system design depicted in the prefinal (85%)
design review submittal. System flow/pressure
demand was compared to existing DWP capability and
a letter report was 1issued indicating compliance
with «c¢riteria regquirements. See Attachment D.

REVIEW OF WORK BY OTHERS

1.

As a basis for performing preliminary emergency
exiting <calculations for the Wilshire/Vermont
Stations, preliminary architectural drawings and
sketches showing proposed station layout, platform
plans, ancillary plans, and station longitudinal

sections were reviewved. These drawings were
provided by architectural personnel. Approximately
three {3) different station layouts/entrance

configurations were reviewed.

Preliminary calculations for the remaininhg six (6)
Red Line stations covered by this report were based.
on a verbal description o©of a generic station,
provided by architectural staff. The Phase II
final conceptual design drawings distributed for
review in May 1989 were not of sufficient detail to
perform emergency eXiting calculations, therefore
none were developed

Projected patronage data used for all preliminary
emergency eXiting calculations performed for Phase
Il was that contained in DD-001l, Revision 1.

As a basis for performing tunnel wet standpipe
sysgem hydraulic calculations for Contract B331,
the mechanical drawings issued as a part of the
prefinal {(85%) design review submittal were re-
viewed. Additionally, the DWP Service Analysis
Report obtained .through LAFD was reviewed in
determining the <capability of the tunnel wet
standpipe to perform as required. ‘

The design of utilities. for the remaining Red Line
stations/line sections covered by this report did
not progress to a point sufficient to determine the
proposed points of connection to the DWP water
distribution system. Due to this fact, no work on
the task of determining the adeguacy of the
existing water distribution system was performed.

3 20393



IV. PLANS FOR FUTURE WORK

A,

06/29,/89

'EMERGENCY EXITING

Preliminary emergency exXiting calculations will be
developed based on the final design 30% review submittal
for the seven (7) Red Line stations covered by this

report. Recommendations will be developed to address
areas of non-compliance, 1f any, and t¢ otherwise
enhance station emergency exiting. Final emergency

exiting calculations will be based on the final design
85% review submittals.

Upon resurrection of design activities for the two (2)
Orange Line stations included in this report, the
appropriate emergency exiting calculations previously
developed and included in the September 1984 Metro Rail
Project Station Exiting Calculations Report will be
reviewed and refined to reflect revised patronage data
from DD-001, Revision 1 and any proposed revisions to
station confiqurations. Final emergency exiting
calculations for these stations will be based on the
final design 85% review submittals.

WATER SUPPLY

Once utilities design for the Red Line stations and line .
sections 1s developed to the degree that points of
connection to the DWP water distribution system can be
determined, DWP Service Analysis Reports for the appro-
priate locations will be requested through the project
LAFD representatives. Station and line section vertical
alignment and fire suppression system schematic drawings

will be reviewed. Hydraulic calculations will be
developed to determine flow/pressure demands at each
proposed point of connection. These demands will be

compared to the DWP system capability to determine
compliance with criteria requirements. A final report
will be 1issued based on the final design b60% review
submittal.

4 : 20393



— ATTACHMENT A - 89-02583 .

. A‘ ! Rolf Jensen & Associates, Inc. REBLIVEL
3 . FIRE PROTECTION ENGINEERS » BUILDING CODE CQNS_ULTANTS
MAR 27 1389

March 23, 1989 FAX [1011
{213)622-4670

Mr. Malcolm Ingram

Metro Rail Transit Consultants

548 South Spring Street, Seventh Floor
Los Angeles, California 90013

WILSHIRE/VERMONT EXIT CALCULATIONS

Malcolm:

Enclosed are the preliminary exit calculations for the
Wilshire/Vermont Station with the maximum egress times as

follows:
Location of Discounted Escalator Egress Time (minutes)
. Lower Platform (.LPE) 4.929
Upper Platform (.UPE) 4.883
Concourse (.CE) 4.954

All egress times are under 6 minutes and comply with the
Fire/Life Safety Criteria.

We have the following comments on the review of the drawings.

Drawing
Number Comment

SKA-12 Auxiliary Power & Battery Room and Air Supply Room
have openings directly into the emergency exit
passageway which are not permitted by Section 3312(a)
of the UBC. A vestibule has been previously accepted
as an alternate by the Fire/Life Safety Committee for
other stations.

Please give me a call if you have questions.

Sincerely,

(Kt -

. Christopher L. Vollman,
CLV:jmp - H3275 Wilshire/Vermont

4949C
5252 Hollister Road ¢ Houston, Texas 77040 e 713/462-1840 o FAX 462-0812



SMERGENCY EXITING CALCULATIONS SHT ) OF AWILVERDY.LPE

STATION: WILSHIRE /VERMONT DATE: 3/22/89 9Y:  EHS
NET PLATFOM AREA:  UPPER = 9010 LOWER = 12384
. >TUPANT LDAD CALCHLATION DESIGN YR
UK HOUR AN, PN,
LINK LOADS: INBOUND 11420 , 1862
OUTBOUND 5662 9766
ENTRAINING LOABS:  INBOUND 2863 1999
OUTBOUND 806 1130

PEAK 15 MINUTE LOALS [=PEAK HR, LDAD x 1.13 / 4]

LINK LDABS: INBOUND 3284 1398
OUTBOUND 1628 2808
ENTRAINING LOADS:  INBOUND 824 375
OUTBOUND FAY I 325
PEAK HEADWNY INBOUND 3.0 3.0
DUTBOUND 3.0 3.0

CALCULATED TRAIN LOAD E=PEAX 13 MIN. LINK LOAD / (ND. OF HEADWAYS)]
--------------------- {ND. OF HEADNAYS =INTEGER(15 MIN. / HEADWAY)]

AN, P.N.
INBOUND 657 280
OUTBOUND 326 942

. (USE NOT<1320}

FEAK ENTRAINING LOAD =({PEAX 15 MIN. LOAD x (4 x HEADWAY / 5 MIN.i]

-------------------- AN P
INBOUND £60 440
DUTBOUND 186 260

TOTAL OCCUPANT LOAD [<CALCULATEG TRAIN LOAD + PEAK ENTRAINING LOAD)

------------------- AN P.N.
UPFER FLATFORN 506 1580
LONER PLATFORN 1980 1780

DENSITY (=MET PLATFORM AREA / PEAX ENTRAINING LOAD

------- AN, PN,

(NDT ¢ # SQ.FT. / PERSON) UPR  48.44 34,85

LR 18.76 26.92

STATION OCCUPANT LDAD (=LOMER + UPPER) 3485 3360
TOTAL OCCUPANT LOAD FOR CALCULATIONS 3486



EMERGERCY EXIT CAPACITY

STATION: WILSHIRE /VERMONT DATE: 3/22/89 BY:
. -IT LANES AND CAPACITY PROVIDED
ELEMENT DIRECTION NUMBER x LANES & CAPACITY =
_ ! LANE
Lower Platform to Upper Platfora
Stairs -up 4 3 15 =
-down 0 0 40 =
Escalators-up # 3 2 g =
-down 0 0 40 =
Emer. -up ] ] ¥ z
Stairs -down 0 0 40 =
¢ Discounted ’
J4 Total t
Through Fare Barriers {South)
Turnstiles A 1 i =
Fare Bates ) -0 | 30 z
Service Gates { 2 50 2
Emergency Gates 2 2 3 =
Total
Fate Barriers to Safe Area (South?
"tiirs | -up 2 3 35 =
. -down 0 | 40 =
calators-up 2 2 33 =
-down 0 0 40 =
Emer. -up 0 0 35 =
Stairs -down 0 0 40 =
Total

. EMERGENCY EXIT WIDTH TEST

{=Net Platfors Area /(7Sg.Ft. per Person x 50 Persons per Ft.)]
Miniaum Width Required : Yo.= 25.74 Lower= 35.38

EHS

PPN

420
210

560

190

100

100
200

400

Width Provided: lUp.= 44,00 Lower= 62.33  (NDT<REGUIRED}

SHT 2 OF AWILVERDY.LPE

Upper Platfors to Concourse
Stairs -up

-down
Escalators-up

-down
Emer. -up
Stairs -down

SR e O e

Through Fare Barriers iNorth)
Turnstiles 4
Fare Gates 0
Service bates i
Emergency Bates 2

Fare Barriers to Safe Area (North)

Stairs  -up 2
-down 0
Escalaters-up 2
-down ¢ -
Eaer. -up ¢
Stairs -tdonn g

Arrav
Capacity of Fare Bates and Turnstiles
Percent of Total Capacity

L =T o I — T G I B S ]

24

[RER N S

LT~ I — N % — I #)

Total

Total

Total

Sputh
100
25.400

35
40
35
40
35
40

c
o

30
50
30

15
4
35
40

IE

W
40

Marth
100
25.00



EMERBENCY EXIT CAPICITY TESTS SHT 3 OF 4WILVERDY.LPE

STATION: WILSHIRE /VERMONT DATE: 3/22/89 BY: EHS
Test 1

© Lvacuate Total Occupant Load from Platformis) in 4 sinutes or less,

W{(waiting time at platfore exits} = Occupant Load / Exit Capacity

NIU = 1244 ! 840 = 1,483 Minutes
WiL = 1980/ 190 = 1.664 Minutes
Test 2

Evacuate Total Occupant Load from the eost reaote point on the
platforas to a point of safety in & einutes or less.

Nalking Tise for longest exit route

T=TL+T2+T3+TH+T5+7Té

. Feet ! FPN = Minutes
T1 {on lower platfors} 90 200 0.430
T2 (platfora to platform)-up B 50 0.600
T3 {on upper platfora} 34 200 0.270
T4 (platfore to concourse)-up 19 50 0.380
15 {on concourse to safe area) 241 200 1.205
Té {(concourse to grade}-up 40.5 50 ©0.810
T= 3.5
. titional Waiting Tiee at Platform Exits
(MIL- T1i= 1,444 - . 0,450 1.214  Hinutes

IWiU-WiL)= 1,483 - 164 = 0.000 Minutes
Additional Maiting Time at Fare Barrier

Qtcupant Load at Concourse = Total Occupant Load iLower Platfored - Lower Platfora Emergency Stair 4 Minute Capacity
+ Total Occupant Load (Upper Platfore) - Upper Platfors Emergency Stair 4 Minete Capacity

1980 - (4 x 560 )+ 1506 - (4 x 140 ) = 946 Patrone
W2 = Concourse Dccupant Lead / Gate Capacity Check for Unbalanced Flow
W2 = 744 ! 800 = 1,183  Minutes North: 473 / 400 = 1,133
W2 - Wi= 1183 - I.6bd = 0.000 HMinutes South: 473 ¢ 400 = 1,183
Additional Waiting Time at Concourse Exits
3 = Concourse Dccupant Load / Exit Capacity
LA 946  / 0 = 1.391  Minutes North: 473 ! 30 - 1,351
W3 - wWli= 1,381 - LLébd = 0.000 Minutes South: 473 ¢/ 130 = 1,351

Total Exit Time [=TH{M]-T1)+ {WIU-NILY+{N2-W1) + (W3-W1}]

TATAL = 4.929  MINUTES  ([NDT : & MINGTES)



EHERSENtY EXITING CALCULATIONS SHT 4 OF 4MILVERDY.LPE

.STATIIJH: MILSHIRE /VERMONT  DATE: 3/22/89  BY: EHS

LIAL CONSIDERATION - Lower Platfors Dccupants Use Emer. Stairs Dnly.
Test 1

—————

Evacuate Total Occupant Load from Platfora in 4 sinutes or less.

Wil = 1580 ! 840 = 1.881 Minutes

Evacuate Total Qccupant Load from the sost resote point on the
platfore to a point of safety in & minutes or less.

Waiting Time at Platfors Exits

(WIU-T31=  1.881 - 0.270

1.411  Hinutes

Waiting Time at Fare Barrier

Occupant Load at Concourse = Total Occupant Load (upper) - Upper Plat-
fors Emergency Stair 4 Minute Capacity

1580 - 4 x 140 ; = 1920 Patrons
North: N2 = S0 ¢/ 400 = Minutes
.’ﬂflth: N2l = 310 ¢/ 400 = 75 Minutes
.U - Wi 1,278 - 1.881 = 0.600 Ninutes

Waiting Time at Coacourse Exits

North: Wit = 510 / 150 = 437 Minutes
South: [ MR Si0 / 330 = Minutes
Wil - wil= 1.457 - 1.881 = 9.000 Minutes

Total Exit Tioe [=(T3+T44T5¢T4I+ (NI0-T3}+ (W2U-WLLUI +{W3L-WIUI]
lipser Platfors

Total= 4,276 Minutes [Mot > & Minutes)

Total Exit Time f=Occupant Load / Emer. Stair Capacityl
Lower Flatfore

Total = 1980 / 540 = J.536 Minutec



EMERBENCY EXITING CALCULATIONS

STATION: WILSHIRE /VERMONT DATE: 3/22/89
NET PLATFOR AREA:  UPPER = 9010 LOWER =
. “TUPANT LOAD CALCULATION

© CEAK HOUR ALN.
LINK LOADS: INBOUND 11420
: OUTBBUND 5562
ENTRAINING LOADS:  INBOUND 2683
: DLITBOLND B0b

PEAK 15 MINUTE LBADS [=PEAK HR. LOAD x 1,15 / 4]

LINK LDADS: INBOUND 31784
OUTBOUND 1628
ENTRAINING LOADS:  INBOUND 824
OUTBOIND 732
PEAK HEADWNY INBOUND 3.0
OUTBOLND 3.0

BY:
12384
DESIGN YR

SHT 1t OF 4WILVERDY.UPE

EHS

.M.

4842
9746

1999
1130

1398
2808

515
325

3.0
3.0

CALCULATED TRAIN LDAD C(=PEAK 15 MIN. LINK LOAD / (ND. OF HEADWAYS}]

AN,
INBBUND 657
OuTBOUND 326

[USE NOT¢132¢3

[ND. OF HEADWAYS =INTEGER(1S MIN. / HEADWAY)]

..
280
b2

PEAK ENTRAINING LOAD =[PEAK 13 MIN. LOAD x (4 x HEADWAY / 15 mIN.)]

-------------------- AN,
INBOUND bb0
BUTBOUND 1Bb

P.N.
460 -
260

TOTAL OCCUPANT LOAD [=CALEULATED TRAIN LDAD + PEAK ENTRAINING LDAD]

------------------- AN
UPSER PLATFORN 1506
" LOWER PLATFORN 1980

DENSITY (=NET PLATFORM AREA / FEAK ENTRAINING LOAZ

------- AN,
(NOT ¢ 4 SQ.FT. / PERSON] ULPR.  48.44

LR 18.76

STATION OCCUPANT LOAD [=LOMER + UPPER] 3486
TOTAL OCCUPANT LOAD FOR CALCULATIONS 3486

PN,



EMERGENCY EXIT CAPACITY

STATION: WILSHIRE /VERMONT

. ‘T LANES AND CAPACITY PROVIDED

[y

. e ——————————— —— e e e e e e

ELEMENT GIRECTION NUMBER  x LANES «x CAPACITY

DATE: 3/22/8%

! LANE
Lower Platfors to Upper Platfore
Stairs  -up 4 3 15
-down 0 0 40
Escalators-up 4 2 35
-down ¢ 0 40
Emer. -up ] L 35
Stairs -down 0 ] 40
b Tatal
Through Fare Barriers (South)
Turnstiles 4 ! 29
Fare Bates . 0 ! 50
Service Bates 1 2 50
Esergency Gates 2 2 a0
Total
Fare Barriers to Safe Area (South!}
Thairs -up 2 3 15
-down 0 0 40
-calators-up 2 2 38
-down ¢ G 40
Eaer. -up U 0 35
Stairs -down 0 0 40
Total

EMERGENCY EXIT W1BTH TEST

...........................

[1] 1]

L)

1) L

BY:

SHT 2 OF 4WILVERGY.UPE

EHS

PPN

420

280

360

1260

100

100
200

400

350

{=Met Platfors Area /{75q.Ft. per Person x 50 Persons per Ft,))

finiaus Width Required : Up.=  25.74 Lower=
Width Provided: Up.= #0.33 Lower= 64.00

35,38
(NDT<REQUIRED)

lipper Flattors to Concourse

Stairs -up 4
~down ¢
Escalators-up ¢+ 3
-down 0
Ewer. -up 2
Stairs  -domn 0

¢+ Discounted

Through Fare Barriers I[North) -
Turnstiles 4
Fare Gates S0
Service Bates 1
Eeergency Gates 2

Fare Barriers to Safe frea (North!

Stairs -up 2
-down 0
Escalators-up 2
-down 1
Eger. -up 0
Stairs -down 0

FARE BARKIER TEST
frray

Capacity of Fare Gates and Turnstiles
Fercent of Tctal Capacity

(=N SR — R X R — 2

PNC N

[~"2 e B~ B IS I ]

Total

Total

Total

Scuth
10
25.00

35
40
35
40
35

40

23
30
50
30

North
100
9.0



EMERGENCY EXIT CAPICITY TESTS SHT 3 OF ANILVERDY.UPE

STATION: WILSHIRE /VERMONT DRTE: 3/22/8% BY: EWS
Test 1 :

L;acuate Total Dccupant Load fros Platfora(s) in 4 sinctes or less.

Wl{waiting time at platfors exits) = Occupant Load / Exit Capacity

Wil = 1246 / 110 2 1.618 Minutes
NIL = 1980 ! 12460 = 1.571  HNinutes
Test 2

Evacuate Total Dccupant Load fros the sost resote point on the
platfors to a point of safety in & minutes or less,

Walking Time for longest exit route

T=T ¢T2¢T3+T4+TI+Th

Feet / FPH = Minutes

T1 {on lower platforal 90 200 ) 0.450
T2 {ptatfors to platformi-up 30 50 - 0.500
T3 fon upper platform) . 34 200 0.270
T4 (platfors to concoursel-up 19 50 0.380
15 (on concourse to safe area) 241 200 1.205
T4 (concourse to grade)-up 40.5 50 0.810

T= LS

(WiL- T1y= 1.511 - 0.450 = 1,121 Minutes
{NIU-WIL}= 1,418 - 1,571 = 0.047  Minutes

Additional Waiting Time at Fare Barrier

Dccupant Load at Concourse = Total Occupant Load {Lewer Platform) - Lower Platform Esergency Stair 4 Minute Capacity
+ Total Dccupant Load (Upper Platfora) - Upper Platfors Emergency Stair 4 Minute Capacity

1980 - {4 » 360 )+ 1304 -4 140 ) = 944 Fatrons
W2 = Concourse Occupant Load / Bate Capacity Check for Unbalanced Flow
N2 = 944 ! 200 = 1.183  Minutes North: 473 / 400 = 1.183
(N2 - Wly= 1183 - 1.618 = 9.000 Minutes South: 473 / 30 = 1.183
Additional Waiting Timse at Concourse Exits
W3 = Concourse fccupant Load 7 Exit Capacity
W3 = 944 ! 700 = 1.33!  Minutes North: 473 ! 656 = 1.351
(M3 - whi= 3L - 1.618 = 0.000 Minutes Sauth: 473 { 66 = 1.35t

Total Exit Time (=THINI-TH) +{WIU-MIL)+{NZ-WE}+ (W3-W1})

TOTAL = 4.883  MINUTES  [NDT > & MINUTES]



EMERGENCY EXITING CALCULATIONS SHT 4 OF 4WILVERDY.UPE

_____________ ot e

‘TRTIDN: WILSHIRE /VERMWONT  DATE: J122/89  BY: EHS

CIAL CONSIDERATION - Lower Platfors Occupants Use Eser. Stairs Only.
Test |

-

Evacuate Total Occupant Load éros Platfore in 4 ainutes or less.
MU = 1560  / M = 2.032  Minutes

Test 2

————

Evacuate Total Dccupant Load éros the most resote point on the
platiors to a point of safety in b sinutes or less.

Waiting Time at Platfors Exits

______________________________

Wu-Th= 2,052 - 0.210 = 1.782  Minutes

Waiting Time at Fare Barrier
Occupant Load at Cencourse = Tota) Occupant Load (upper]l - Upper Plat-
fora Esergency Stair 4 Minute Capacity

1580 - (4 x 140 ) = 1020 Patrons
North: Wy = 510 f o = 1.275  Minutes
‘nuth: N2 = s10 / 400 = 1.273  Minutes
J - W= 1,218 - 2,082 = 0.000 Minutes

Waiting Tise at Concourse Exits

North: Wil = 310 / Jag = 1.457  HMinutes
South: Wil = g /! Jab = 1.437  Minutes
Wig - wiv= 1.457 - 2,052 = 0.000 Minutes

Total Exit Time [={T3+T4+TSeTa) + {M1U-T3)+(W2U-WLL)  (WIU-WIL)]
Upper Platfore

Total= 4,447  Minutes [Not > & Minutes]

Total Exit Tise (=Occupant Load / Eser. Stair Capacity]
Lower Platfore

Total = 1980 4 340

3.536 Minutes



IMERGENCY EXITING CALCULATIONS

SHT | OF 4WILVERDY.CE

STATION: WILSHIRE /VERMONT DATE: 3/22/B9 BY: EHS
NET PLATFOM AREA:  UPPER = 9010 LOMER = 12384
“CUPANT LOAD CALCULATION BESIGN YR
" -cAK HOUR AN P.M.
LINK LDADS: INBOUND 11420 1862
DUTBOUND Sbb2 976
ENTRAINING LOADS:  INBOUND 2863 1999
DUTBOUND B04 1130
PEAK 15 MINUTE LOADS [=PEAK HR. LDAD x 1.15 / 41
LINK LDADS: INBOUND 3284 1398
CUTBOUND 1628 2808
ENTRAINING LOADS:  INBOUND B24 575
DUTSOUND 232 325
PERAK HEADNNY INDOUND 3.0 3.0
DUTBOUND 3.0 N

CALCULATEL TRAIN LOAD E=PEAX 15 MIN. LINK LOAD / (ND. OF HEADWAYS;)
- [ND. OF HEADWAYS =INTEBER{13 MIN. / HEAOWAY)]

____________________

. [USE NDT(1

AN,
INBOUND 497
GUTBOUND 328
31201

P.M.
280
562

PEAX ENTRAINING LOAD =[PEAK 15 MIN. LOAD x {4 x HEABWAY / 15 MIN.}]

AN,
INBOUND b
OUTBOUND 184

PN,
460
260

TOTAL OCCUPANT LOAD [=CALCULATEG TRAIN LBAB + PEAK ENTRAINING LDAR)

DENSITY [=NET PLATFORM AREA / PEAK ENTRAINING LDAD

STATIDN GCCHPANT-LDA

AR,
UPPER PLATFORN 1506
LOWER PLATFORM 1980

AN,

(NDT ¢ 4 SR.FT. / PERSDN] UPR  48.44
L¥d  18.76

b EsLONER + LPPER]) J4B4

FOR CALCULATIDNS J4B4

TOTAL DCCUPANT LDAD

P.M.
1380
1780

F.N.
34.65
26.92



EMERGEMCY EXIT CAPACITY SHT 2 OF 4WILVERDY.CE

STATION: WILSHIRE /VERMONT DATE: 3722189 BY:  EWS

. “YIT LANES ANG CAPACITY PROVIDED

___________ e i

ELEMENT DIRECTIOM NUMBER x LANES x CAPACITY = PPN
' : { LANE '
Lower Platéora to Upper Platfors
Stairs  -up 4 3 © 35 = 420
~doun 0 0 0= 0
Escalators-up 4 yi 15 = 280
-down 0 0 40 = 0
Emer. -up 4 4 i5 = 560
_ Stairs -doun 0 0 40 = 0
16 - Total 1240
Through Fare Barriers (South) '
Turnstiles 4 1 25 z 100
Fare Bates - 0 { 50 = .0
Service Gates 4 2 ab = 100
Emergency Gates 2 2 50 = 200
Total 400
Fare Barriers to Safe Area (South}
Ctiirs -up 2 3 33 = 210
~down 0 0 40 = 0
scalators-up ¢ 1 2 35 = 70
-doun 0 0 40 = 0
Emer. -up 0 0 35 = 0
Stairs  -dowd 0 0 40 = 0
t Discounted ===
Total 280

EMERGENCY EXIT WIDTH TEST

Minisus Platforms Exit Width

{=Net Platfors Area /(75q.Ft. per Person x 90 Persons per Ft.)]
Minisus Width Reguired : lUp.= 25.74 Lower= 35.38

Width Provided: Up.= 44,00 Lower= 66,00  [NDT{REQUIRED]

lpper Flatfora to Concourse

Stairs  -up 4 3
-down 0 0
Escalators-up 4 2
-down 0 ]
Emer. -up 2 2
Stairs -down 0 0
24 Total
Through Fare Barriers (North)
Turnstiles 4 1
Fare Gates 0 !
Service Gates i 2
Emergency Bates 2 2
Total
Fare Barriers to Safe Area (North}
Stairs -up 2 3
-down 0 0
Escalators-up - 2 2
-down 0 0
Emer. -up ) 0
Stairs -down 0 0
Total
FARE BARRIER TEST
Arrav South
Capacity of Fare Bates and Turnstiles 180
Percent of Total Capacity 25,00

35
40
15
40
335

40

25
30
50
30

35

40

15
40
15
40

100

100
200

400

Horth
100
29. 110



EMERGENCY EXIT CAPICITY TESTS SHT 3 OF 4WILVERDY.CE

STATION: WILSHIRE /VERMONT DATE: 3/22/89 BY: EHS

. Test |
L;écuate Total Occupant Load from Platforais) in 4 sinutes or less.

Witwaiting tise at platfors exits) = Dccupant Load / Exit Capacity

Wiy = 1245 ! 840 = 1.483  Minutes
WL = 1980 / 1240 2 1,571  Minutes
Test 2

Evacuate Total Occupant Load fros the sost resote point on the
platfors to a point of safety in & minutes or less.

Walking Tise for longest exit route

T=TI+T2+TI+TH+TI+ Th

. Feet ! FPA = Minutes
Tl lon lower platfore) %0 200 0.450
T2 tplatfore to platforal-up - 30 50 0. 4600
T3 ion upper platforal o 200 0.270
T4 iplatfore to concoursel-up 19 50 0.380
T3 lon concourse to safe areal 24} 200 1.205
Té lconcourse to gradel-up 40.5 30 ’ 0.B10

.- ‘itional Maiting Time at Platfore Exits

(KiL- T1)= 1,511 - 0.450
(Np-wili= 1,483 - 1.571
Additional Waiting Time at Fare Barrier

1.12y  Minutes
0.000 Minutes

Occupant Load at Concourse = Total Occupant Load (Lower Platfora) - Lower Platfore Esergency Stair 4 Minute Capacity
+ Total Occupant Load (Upper Platfora} - Ugper Platfors Esergency Stair 4 Minute Capacity

1980 - (4 x 560+ 1506 - (4 x 140 ) = 946  Fatrons
W2 = Concourse Dccupant Load / Gate Capacity Check for Unbalanced Flow
W = . 944 ! 800 2 1,183 Minutes North: 473 H 400 = 1,183
W2 - W= 1,183 - 1.571 = 0.000 Minutes South: 473 ! 400 = 1.183
Additional Waiting Timse at Concourse Exits
Wl = Concourse Dccupant Load / Exit Capacity
Wl = 944 !/ 630 = 1.902  Minutes North: 473 { 130 = 1,391
N3 - W= 1689 - 1.371 = Minutes South: 473 ! 80 = 1,689

Total Exit Tise [=THONE-TIIH{WLU-NIL) + [NZ-NE) ¢ (N3-R1)]

T0TAL = 4,954  NMINUTES  [NDT > & MINUTES]



EMERGENCY EXITING CALCULATIONS SHT 4 DF AWILVERDY.CE

" STATION: WILSHIRE /VERMDNT  DATE: 3/22/8%  BY: EHS

. -EML CONSIDERATION - Lower Platfors Dccupants Use Emer. Stairs Only.
Test |

Evacuate Total Deccupant Load from Platfors in 4 ainutes or less.
Nl = 1580 / B0 = 1.88] Minutes

Test 2

Evacuate Total Dccupant Load froe the sost resote point on the
platfors toc a point of safety in & minutes or less.

Waiting Time at Platfore Exits

(N-T31= 1,881 - 0.270

1.811  HMinutes

Waiting Time at Fare Barrier

Dccupant Load at Concourse = Total Dccupant Load (upper} - Upper Plat-
fora Esergency Stair 4 Minute Capacity

1580 - {4 «x 140 ) = 1020 Patrons
North: W2y = 510 / 400 = 1.275  Minutes
Snuth: w2l = S0 400 = 1.275 Minutes
S Ws 1,275 - 1.881 = 0.000 Minutes

Waiting Time at Concourse Exits

North: Wil = 510/ 350 = 1.457  Minutes
South: Wl = 310 / 260 = 1.821  Minutes
Wiy - wig= 1.821 - 1.881 = 0.000 Minutes

Total Exit Time [=(TI+T4+TS+TH) ¢ (NIL-TI} ¢ (N2U-WIL0 ¢ (WIL-N1D}}
Upper Platfors

Total= 4.276 Minutes INot > & Minutesl

Total Exit Tise [=Occupant Load / Ewer. Stair Capacity}
Lower Platfora

Total = 1980 ! 560 2 3,536 Minutes



—— ATTACHMENT A.1l -

. ‘ Rolf Jensen & Associates, Inc,

FIRE PROTECTION ENGINEERS + BUILDING CODE CONSULTANTS

June 21, 1989 FEDERAL EXPRESS
(213)612-7000

Mr. Malcolm Ingram

Metro Rail Transit Consultants

548 South Spring Street, 7th Floor
Los Angeles, California 90013

WILSHIRE/VERMONT
PRELIMINARY ARCHITECTURAL REVIEW

Malcolm:

We have reviewed the drawings and sketches which accompanied
your speed letter of June 9, 1989.

Updated exit calculations are attached. 1In all three sets, one
escalator was discounted. Maximum egress times are as follows:

. Discounted Escalator at Egress Time, Minutes
Lower Platform (.LPE)} 6.378
Upper Platform (.UPE) 6.891
Concourse (.CE) 6.338

All of the total exit times exceed 6 minutes. The exit
capacity does not meet the Fire/Life Safety Criteria. Upper
platform exiting capacity needs to be increased.

We have the following comments from our review of the drawings:

Ref No. Drawing Comment
1 SKA-02 Guardrails are needed opposite doors from
SKA-07 ancillary spaces to trainway.
2 SKA-12 In Aux. Power Room batteries should be
SKA~15 separated from other equipment for

ventilation purposes.
3 SKA-13 Ventilation and generator exhaust may be a

problem. Another shaft may be needed to
serve the emergency generator roCm.

5252 Hollister Road e Houston, Texas 77040 e 713/462-1840 » FAX 462-0812



.Mr. Malcolm Ingram H3275 - Page 2

Metro Rail Transit Consultants June 21, 1989
Ref No. Drawing Comment
4 SKA-25 The lower platform is more than 80 feet

below finished gqrade. Protected level
separation or other special protection
features will be needed to comply with
Fire/Life Safety Criteria 2.2.2.3.

If you have a question or would like to discuss our comments,
Please call.

Sincerely,

e |
— N Y
‘ =

David R. Fiedler, pP.E.

DRF:jmp - Wilshire/Vermont
Enclosure

5381cC



EMERGENCY EXIFING CALCULATIONS

DATE: §F2076T8
3501 LOWER =

STATION: JFTREYTVERNG
NET FLATFON AREA:  UPPER =
OCCUFANT LOAD CALCULATION

.......................

Ak HOUR AN
LINK LDADS: INBOUND 11420
OUTBOUND Jbh2
ENTRAINING LOADS:  INBOUND 1843
DUTBEUND U

PERK 13 MINUTE LDADS

....................

[=PEAK HR. LOAD x 1.15 / 41

LINK LOADS: INBOUNG 3294

: JUTHOUND 1628

ENTRAINING LDADS:  INBOLMD Bod

. 0UTA3URD AN

PEAK HEAGAWY INEOUND A
CUTBOUNG e

CALCULATED TRAIN LOAD (=FEAK 15 HIN. LINK LBAD /
somoemesmss—ameeeoo-- [NO. GF REAONAYS =INTEGER(1S
CR:H

INBOUND 637

OUTEOUNE e

(USE HBT<132)]

PEAK ENTRAINING LOSD =[PEAK 15 WIN. LOAD x 14 z HE
-------------------- A,
INEOLND bed
JUTBLIND 6o

------------------- Ft..*.‘.
UFFER FLETFURE S
LOWsk FLATFORA 1350
CENIITY [=HET PLATFORA SRER / SEAK ENTRAINING LOAD
------ Hol
(NDT ¢ & SOLFT. / FERSON) PR ol.oB
LUk 22.1¢
STATIIN DLCUPANT LDAD {=LOWER + UPPER] 3486
TOTAL SOCUPANT LOAD FIR CALZLLATIONS L

SAT 1 OF 4 WeBYCARERSR
BY: CAF
14574
DESIGN ¥R

F.N.

4862
97%e

1993
ISR

NO. OF HEADMAYSH]

MIM. 7 HEADWAY))
P
=80
62

oo XK

Fon.
1500

1730



EMERSENCY EXiT CAPRCITY

______________ - e

STATION: WILSHIRE /VERMONT BATE: 6/2178¢ Bi:
. EXIT LANES AND CAPACETY FROVIDED
-I '.. ——————————————————————————————
ELEMENT  DISECTION  NUMBER x LAMES « CAPACITY =
_ ! LANE
Lecwer Flatfore to Upper Platfore
Ctaire -up 2 3 15 z
_ -down 0 0 10 =
Escalators-up # 3 2 35 =
-donn 9 ¢ ) =
Eser. -up L) L) 35 =
Stairs -down ¢ ) i =
+ Discounted
2d Tatal
Through Fare Barriers iScuth}
Turnstiies L] i 23 =
Fare Gates & 1 St z
Service bates & 2 50 =
Eaergency Bates ! 3 3G =
Total
Fare Barriers to Safe Area iSouthi
Stairs  -up 2 ¥ 35 z
. -doxn & % 'Y =
. calators-up 2 2 I35 =
-dGwn’ i ) 40 =
Eser. -ug ] 9 5 =
Stairs  -dowxn ] 3 :
Total
tMERGENCY EXIT WIDTH TEST

.........................

fzhet Pla;[orz prea J(7%a.Ft,
“inigua Width Required : iUp.=
Width Frovided: Up.= 29.87

cer Percon « 30 fercons per Fi.}l
27,15 Lower= 11.73
Lowet= 51,33

C4F

FoN

[NOTREQUEIRED]

SHT 2 OF 4 WWDYLAF.LFE

Upger Platfors to Concourse

Stairs -up 2
~down ]
Escalators-up 2
-donn 0
Eaer. -up 2
Stairs -qdoxn 0

Through Fare Barriers [Northi

Turnstiles 4
Fare Gates &
Zervice bates ’ )
Esergency Bates l

Fare Barriers to Safe Area [North)

__________________________________

ftairs -up 2
-down 0
Escalators-up 2
-domn i
Eaer. -ug ¢
Statre -dasn J]

Fikt SRARIER TEST

freav
Czpacity of Fare hates and Turnsiiies

Perrent 2t Tcotal fipatity

“

LT EVLR e I N }

[ QS R

3
4

it
Jut

40
33

30

Tptil

a5
30
30
30

Total

35
40
35
1

-c
!

Total

toain
o]

NIURBY

hertn
10

o .-
Ak



EMERGENCY Ei!T CAPICITY TESTS SHT 3 OF 3 WVDYCAF.LPE

STATION: WILSHIRE /VERMGNT DATE: &/21/B9 8f: CAF
Test |

vatuate Jotai Occupant Load froe Platforats) in 4 ainutes or less.

Wllwaiting tiee at platfore exits) = Occupant Load ! Exit Capacity

Wiy = 1506 ! 490 = 3077 Minutes
WL = 1980 ! 980 z 2,020 Miputes
Test 2

fvatuate Total Occupant Load fros the sost reaote point on the
platfcra to a point of safety in 6 sinutes or lecs,

dal¥ing Time for longest exit route

T=aTleT2+T3+T4+75¢7T8

Feet I Minutes
TL {on laower platioral 76 200 G480
72 {zlatforn to platfarai-up 30 &0 &, 600
T2 {on upper alatforal 142 260 G710 .
T4 {platfcre to concoursel-up 21 5¢ .420
S ion congource to safe area) 135 20 $.975
Té lconcourse to gradel-up 30 53 .40
7= 1.78%

Additional Waiting Tiae at Platfors Extle

{Wil- 1102 2,000 - 0,480 = 1.590  Minutes
tWib-wiLi= :07d - 2,020 = 1,053 Minutes

Additional Warting Tise at Fare Barrier
decupant Load at Soncource = Tetal Decupant Load iLower Platforar - Lower ¢latfors Zoergency Stair 4 Hinube Capacity
- Total Dciupant Load ilpper Platiore) - Goper Flatfore Eaergeacy Stair § Minute Sapacity

YeEG - i s ) ot RS - Wy o= “4; fatrzons
W2 = Concourss Groepant Load ¢ Gete Capacity Check for iichelanzed Fiow
L Y C4s ! Al z 2.0% Kinutes Notchr o 4T3 - = RS
B - Wlls 2,358 - ey = 0,000  Miputas Sgatin A7 ; s 205k
fdd:ticnal Maiting Time at Concourse Exits
# = Concourse Occupant Load / Exit Capacity
W: = Gds ! 700 z .35 Minutes Yoeth: 473 ' R A
Wl - wli= 1,151 - oy o= G900 Hinutes South: 473 ! 5= LIS
Total Zeit Tise TR T N WL e UAT- W e A0S

1074t = &.§?8 LINUTES  CHOT » & MIWUTER)



EMERGENCY EXITING CRLCULATIONS SHY 4 OF 4 WvOYLAF.LPE

............... A memmm—.—————

STATION:  WILSHIRE sVERMONT  DATE: 6/21/B%  BY: CAF

."-’EC!QL CENSIOERATION - Lower Platfora Derupants Use Zmer. Staire Bnly.
i Test 1

—————

Evacuate Tota! Occupant Load froa Platform in 4 sinutes or less.

Wy = 1580/ 80 = 3224 Minutes

Evacuate Tctal Occupant Load rrom the mest reaste point on the
platforn to a point of safety in & ainutes or lese.

Waiting Tise at Platfars Exits

(H10-T3i=  3.224 - LY = 2,514 Minutes

Waiting Tise at Fare Barrier

fccupant Load at Concourse = Total Qccupant Load f{uppert - Upzer Plat-
fare Esergency Stair'4 Minute Capacity

1020 Fatrcas

(580 - (4 x 1) =
North: W3V = 10 4 WG = 7550 Minutes
South: WU = 3 290 = 2.9%0  Miactes

G000 Minutes

. § - wils 2556 - 1.22

Waiting Tige st Concourse Exite

Horth: Wi = e/ 5 = 427 Minubec
South: NZU = S 3530 = 1,457 Miautes

A3 - Wiu= 1,457 - LI o= 0.0 Hinutes

Tetal Exit Tras [={TI:TdeTC=TEi-tWIU-TI) 4 0UIU-10)+ (W3U-MiL))
ileper Flatécra

Tetal= © 5.21%  Misctee  [Not 7 & HMinutes)

Total Exit Tiee =dccupant Load / Eaer. Stair Capacity]
Lawer Flatfora

Total = 1280 -/ 540 = 3,538 Mirutes



IMERGENCY EX3TING CALCHLATIONS SHT 1 OF 3 WVRECAMRURR:

STATIoN: JHERRR BETE: G2V/ER Bi:  C&F

NET PLATFOM OREA:  URRER - 5501 LOWER = 14624
.accumm L0AD CALCULATION TESIGN ¥R
¥ HOUR AN F,
LINK LDADS: INBOUND 11426 4847
DUTEOUND Shaz e75k
ENTRAINING LOADS:  INPOUND 2843 175+
OUTECUND T 1130

PEAK 15 MINGTE LDADS {=PEAX HR. LOAD x L.i5 / 41

LINK LOADS: INBOUND 1284 1398
QUTBOUND 162 2808
ENTRAINING LDADS:  (WSGUND a4 575
GUTEBOUND 232 125
SERY. HEAHNY INKGUND 1.5 e
AUTEEUND 16 3.0

CALCULATED TRAIN LDAD {=FEAK !5 MIM. LINK LGAD . (ND. OF HERDWRYZI]

--------------------- (ND. OF HEADWAYS =INTEGER (L3 MIN. / HEAOWAY)]
IO, R [
ENBGURE: 537 280
Oy TECUND 3 b2

. [USE N3T{132%3

FEAR ENTRAINING LORD =(PEAK S MIN. LOAD @ <3 x KEADWAY / 15 MIN.13

------------------- - A Fodl
IRSAUNG st Ty
BUTEEUNE 186 280

TOTAL GCCUPANT LORD [=CRLCULATED TRAIM LOAD + PEAK ENTRAINING LDAD)

------------------- A Fli
JPFER FLATZCEM 1505 1556
LIWER FLATFOH 380 172

CENSITY D=WET PLATFCAM AFEs : FEAK ENTRATHING L343

——————— AN, P

(NOT < 4 3D.FT. / PERSEN] UFR  51.08 Ta.54

LR 22,16 LT

STRTIGK CECUPENT LDRG T<LOWER + UPPER] e I8
TOTAL GCTUFENT LORD FOR ALCULATIONS 4%



ZMERGENCY EXIT ZAPRCITY

STATICN: WILSHIRE /VERMONT DATE: 5/21/589

SLENENT  DIRECTION NUMBER  x LANES ¢ CAPACITY

! LAN
Lower Platfors to Upper Platfora
Stairs -up 2 3
~ ~down ¢ 0
tecalators-ud i 2
-dowh ) G
Eaer. -upg 4 4
Stairs -dewn O 0
30 Total
Througn Fare Barriers (Scutn)
Turnstiles i !
Fare Bates 0 1
Service Bates G 2
Emergency Gates 1 2
Total
Fare darriers o Safe Area (South:
Stairs “up 2 3
. ~domn o 0
. lalators-up 2 2
-gowh ] 0
taer. -up ! &
Stairs -4GmWh 0 i
Totel

ESERCERCY EVIT HIGIH TERT

E

i
o
~

10

b
2
4

c
13

14

wn oL o1Ln r
= CroLn

P

e
]

4@
35
10

e
P

b

H

BY:

IAT 2 OF 4 WYDYCRF.UPE

CAF

1058

18

¢

16

200

H

L0

kL1
Sal!

=het Flatrors fres /175g.Ft. per Person s S0 Perscne er Fi.il

Min.auo Width Required : Up.=  27.!5  Lower=

width Frovided: Up.= 22.00 Lower: 99,00

il.78
[SBT<REQLEFED]

" Stairs -up

tpger Platfora to Concourse

TE

-

2 I 35
-doun ) G
Escalators-up ¢ § 2 %
~donn ¢ J 40
Eaer, -up 2 i 39
Stairs -donn g g 40
t Ficcounted
12 Total
through Fare Barriers (North)
Turnstiles 4 1 25
rare Bates o - ] S0
Cervice Bates . & 2 50
Esergency Sates l 2 30
Total
Fare Barriers to Safe Area (North)
Stairs -up 2 M ¥
-dowr. 3 0 i0
Escalators-u 2 2 35
-dowen i ¥ 4
Erer. ~uf L L is
Stairs ~donn i { 40
fctal
FRES SARFIER 2S5
hevay Tt
Tapacrty of Farz 2-tes ana Turezhtiie: .
tercent ot Tetz]l Capecite S0

21

Nere s



EMERGENCY ExIT CARICITY TESTS THT I OF 4 WVGYCAF.UPE

STATION: WILSHIRE /VERMONT DATE: b6/01/89 BY: CAF

1

.racuate Total Occupant Load froa Platformis) in 4 sinutes or fecs,

Wliwaiting time at platform exits) = Occupant Load / Exit Capacity

Wiy

= iso6 7/ 20 = 3,58  Minutes
WiL-= 1980 ! 1050 = {.386 Minctes
Test 2

Evacuate Total Occupant Load froa the sost remote point on the
platfore to a point of safety in & einutes or lecs,

Halking Tiae for lcngest exil route

T=Tt+T2+TT+T4+T5+7T6

Feet itPh = Hinutes

T} fon lower platfora) 96 00 0. 480
12 tplatfora to platforel-up 30 20 {. b0
T3 {on upper platfcral 142 206 0.710
T4 (platfera to concourse)-up 1 5 42
15 ‘on concourse to safe areal 155 200 0.975
T6 {concourse to grade’-up 30 50 0. 500
T= 3,785

.&dditional Waiting Tiae at Platfora Sxite

.............. - -

iHlL-Thr= (.88 - J.480 = 1,495 - Hinutes
WlU-NiLY= 3,566 - 1566 = 1,700 HKinutes
Acditional Waiting Tize at Fare Barrier

——mmmm— et ————————— [ Ty

Porupant Load st Soncourse = Tatal Cccupant Load bower Piatforsd ~ Lower 2latfore Teergency Stair 4 Hinote Capacity
+ Totel Jccupant Lsad iUpper Fiatfzra: - Upper latfora Eaerdency Stair 4 Minute fapacitv

1985 - 4 » Sen e 1ot L o o= o salrons
€2 = Concourse Occupant icad 7 Zate Capacity Check for Jdntafenced Flzw
W o= 945 J 40 = 2,385 Minutes North: 473 i 00 s
W2 - W= 2,15 - R 0.0 Hinutes Sguth: 47 ‘ RTOE

fdditicnal Waiting Time at Concource Exits

W3 = Concource Drrupant Load / Exat Capacity

¥3 = 146 ! 700 = 1,321 Hiautes north: 470 ! I o=
Ny - W= 1,381 - J.5B6 = {000 Minutes sguth: 371 / I8y =

Total Exit Tjse [=TeiH1-T1 ¢ iil-WIL) + tHZ-wl0 #iW3-H1Y)

0Tt = £ B9 RINUTES  INDT & & MINUTESS



EMERBENCY ELITIME CALCULATIGNS SHT 4 OF 4 WYDYCAF.UPE

STATICN: WILSHIRE /VERMONT  DATE: 6/2178%  BYs CAF

.""‘EEIAL CONS1DERATION - Lower Platfors Occupants Use Eaer. Stairs Oniv.
v Test |

Evacuate Taotal Dccepant Load fros Platéars in 4 ainutes or less.

Wiy = 1380/ 2 - 1782 Minutes

Evaceate Total Occupant Load fron the sost reaote paint on the
platicrs to 3 point of cafety in & ainutes or less.

Waiting Time at Platfora Exits

INIU-T3= 3,782 - 0.0 = 3,052  Minutes

Occupant Lead at Concource = Total Occupant Load (upperi - Upper Plat-
fora Esergeccy Stair 4 Minute Capacity

1985 - (4 2 140} = 1020 Fatrons
North: WA = NIL 200 = 2.53 Minutes
. South: W2d = N 0 = 2.550  Minutes

. 1 - wl= 2,980 - 3782 = G,000  Minutes

naiting Tiae st Concourse Exits

North: Wil = o o= 1.437  Hinutecs

South: Wil = il g 350 = 1,437  Minutes

Wi - ®ib= 1,457 - 374 = 0,000  Minutes

Tetal €xit Time [=iTTeTaeTSeTed+ INIL-TII#iW2U-Wl 4 (W3U-%1U) ]

ligger Flatfore

Total-s 5.757  minutes  [Nat > 6 Minutes)

Tatal Exit Time [=0ccupant Load / Eeer. Stair Capacityl
Lower Flatfore .

Total = ig80 ! 360 = ~3.536 Hinutes



EMERGENCY EXITING CALEULATIONS

NET FLATFOM AREA:  UPPER <
OCCUFANT LOAD CALCLLATION

........................

cA¥ HOUR
LINK LDADS: INBOLND
DUTHOUND
ENTRAININE LOADS:  INBOUND
OUTBOUND

DATE: .
9501 LDWER =
AN,

11420
5662

2363

FEAK 15 MINUTE LOADS [=PEAY HR. LORD = 115 7 4]

....................

LINK LDADS: THBOUND
CUTBOUNG

ENTRAINING LOADS:  INBOUND
JUTHOUND

PEAK HEALWWY ENEDUND
OHTBOUND

3284

1628

3.0
LG

aY:
14524
DESIEN YR

SHT 1 OF gpuilioyEcl

CAF

Fule

igi2
9766

1999
1130

TALCULATED TRAIN LOAD [=PEAK 15 MIN. LINK LDAD /. (ND. OF HEADWAYSH)

————— - ———————

INBOUND
0UTBOUND
[USE NOT1324)

FERK ENTRAINIHE LOAD =IPEsK !5 MIN. LOAD « W4

____________________

INBOUND
(i THOUND

AN
657

,
i

nl
tbd
136

[ND. GF HEADWAYS =INTEGER(1S MIN. / HEADWAYI]

P
280

JeZ

» HEADWAY 7 13 nIM.I1]

F. M.
141
240

zau

t0Tal GCCUPANT LOAD (=CRLCHLATEL TRRIN LOAE + SEAK ENTRAINING LCAD]

...................

"UFPER 2LRTFCRA
LOWEFR FLATFLER

AL
1506
1981

JENSITY [=NET FLRTFD2M RAEA / FEAK ENTRATHING LOAE

.......

{HOT { 4 S3.F7. / PERSONI UFR

STATICN DCCUPANT LDAD (=LOMWER + HPPER)

...................

TOTAL QCCGPANT LOAD FOR CALCULATIONS

A.H.
st.0p

LNR 2.1

3486

3486

£N.
1430

~av

[
1150

PN
N
I

T



EMERSENCY EXIT ZAPRTITY SHT 2 OF % 4VDYCAF.CE

STATION: WILSHIRE /VERMONT DATE: 6721.89 EY: CaF

- ELEHENT GIRECTION  NUMBER  x LANES x CAPACITY

= FPH
/ LANE
" Lower Platfors to Upper Flatfors Upper Platfore to Concourse
Stairs  -up 2 3 35 = 0 Gtaire -uwp 2 3 35 210
-down ¢ 0 50 z 0 -dowmn ¢ 0 40 ¢
fscalators-up 4 2 35 = 0 Escalators-up 2 2 35 140
~down o 0 40 z D] -down 0 0 4¢ ¢
Eser. -up ] 4 5 : S60 - Eser. -up 2 2 35 140
Stairs -comN G o 40 = 9 Stairs -down 0 G a0 0
36 Total . 1030 14 Tatal 430
Through Fare darriers {Southt Through Fare Barriers {North)
Turnstiles 4 1 23 = 100 Turnstiles 4 1 25 100
Fare Bates 0 H ] = 0 Fare Sates b 1 56 0
Service Gates 4 z So : 0 Service Gates ¢ 2 30 0
Eaergency bates 1 2 <0 = 100 Energency cates 1 2 56 100
Tetal 200 Total 200
Fare Barriers Yo Safe Area iSouth) Fare Barriers to Safe Area (North)
Stairs  -up 2 M 35 s 0 Stairs -up 2 3 i3 210
-donn 0 0 40 = 0 -down G ] 40 0
. calatars-up ¢ i 2 15 = B feralators-up 3 2 35 140
~doun 0 o 40 = o -dawn 3 0 40 0
Zaer. -4p a ﬁ 18 z 0 Taer, -up f 0 % b
Stairs ~down [ 0 40 = 0 Stairs -down ¢ 0 40
+ Diecounted e ettt
Total 280 Total pah)
INERGENCY EX{T WISTH TEST FRRE BARRIER TEST .
Miniaua Fletsors Eart Width Arrav Touth Mgrea
--------------------------- Cepacity or Fare fates znd firnstiles 106 T
[=Met Flatfcra frea /(75g.Ft, per Person » S0 Fersons ger Fi.il Fereent of Total lapacity 30,0 S0
Miniava Wwidih Fequired : tp.=  27.15  Lower= 41.78
Width Provided: tp.= 23.67 Lower= 55.00  (NDT<REDUIRED)



EMERGENCY EXIT CAPICITY TESTS SHT 3 OF AWILVERDY.CE

STATIDN: WILSHIRE /vERMONT DATE; 6/2:/89 BY: CAF
Test |

vacuate Total Occupant Load from Platformis) in 4 ginutes or less.

Wliwaiting time at platfore exits) = Dccupant Load / Exit Capacity

KU = 1506 / 490 = 31.073  Minutes
RIL = 98¢ ¢ 1059 = 1.386  Minutes
Teet 2

Evacuate Total Bccupant Load from the nost remote point on the
platfora to a point of safety in 6 minutes or jess,

Walking Time for longest exit route

o —

T=TL T2 4T3+ T4+ 75¢+Th

Feet FFFN = Minutes
T! {on lower platforal 90 20 0.430
T2 tplatfors to platformi-up L 50 0. 500
T3 {on upper platfora) 54 290 9.279
T4 (platfora to cincoursel-up 19 30 0.330
T3 {on concaurse tp safe areal U] 200 1,205
Té (concourse to gradel-up 455 50 . 810

1= LG

Additional Waiting Time at Platfora Exite
{WiL- Thy= L.BBE - v, 450
IWig-wiLr= 3,073 - 1.586
Additional Waiting Tiae at Fare Barrier

.......................................

1.436 Minutec
1,188 Minutes

Occupant Lead at Concowrse = Total Dccupant Load ilower Flatform: - Lower Slebiora twergency Stair 4 Minute lapacite
+ Tatal Cccupant Laag idpper Platforay - Upder Flatforn Enerjency Stair 4 dinute Zapac:ty

1989 - (4 ShE e ' 1364 ML I HE D T4 Fatrone
¥2 = Conccurse Graupant Load / Fate Capacity Chath far inbaianzed Flow
Wl o= FLY I wye - 1365 dinates Werta:r 477 o=
Wz - Wii= 2785 - L7y = G004 Minutes Soutn: 477 i R

fdditional Waiting Time at Concourse Exits

W3 = Conctour=e Occupant Load / Exit Capacity .

W= 945 ! 630 = 1,502 Hinutes Herths 472 : O FIRSN
N3 - Wli= 1.68% - L7l o= (.000  HMinutes Seuth: 473 . e 1535

Total Exit Tiee [=T4 (WE-T1)+tMIU-N1LD+ (W2-i3 3+ {9 3-W1) ]

TOTAL = &.738 MINUTES  (NOT » & MINWTES)



TMERGENCY EXITING CALCULATIONS SHT 4 OF duILVERDY.CE

______________________________

STATION: WILSHIRE /VERNONT  DATE: 6/2178%  EBY: CAF

“€CIAL CONSICERATION - Lower Platfors Occupants Use Emer, Stairs Daly.
¢ Test |

Evacuate Total Dccupant Load from Platform in 4 ainutes or less.

Wiy = 1580 ! 499 = 31,224 Minutes

Evacuate Total Occupant Load froa the aost remote point on the
platfora to a point of safety in & minutes or less,

Waiting Time at Platfore txits

Wlu-131 3.22%¢ - 6,200 = 2.954  Hinutes

Waiting Tise at fare Barrier
Dccupant Lead at Concourse = Total Cccupant Load fwppert - Upper Plat-
fora Esergency Stair 4 Mirute Capacity

1580 - 14 x B0 o= 1023 Patrens
North: W2 = clo/ o6 = 2,580 Minutes
£guth: Wy = S/ 208 = 2,550  Hinctes

|- Wb 2,550 - 14 = POGG Minetes

Waiting Tiae at Concourse Exits

North: Wl = Mo 150 s 1,457 Minutes
South: Wi = g6 280 = 1,821  Minutes
Wil - wil= 1,82 - RO T B GO0 Minutes

Total Exit Time (S{T34T4=TSeTE: «H10-T3)+ (Wzi-WIL + {WSU-WILY]
Upper Flattora

Tetal= S.619  Minutec  ([Not 3 & Minutes)

Total Exit Tiae {=dccupant Load / Eeer. Stair Capacityl
Lower Platfora

fotal = 1580 K 560 =z 3.59% Miautas



9-32140
— ATTACHMENT B _ 8 101

) Rolf Jensen & Associates, Inc.

. - FIRE PROTECTION ENGINEERS ® BUILDING CODE CONSULTANTS

RECEIWVED
| AR - 1989
March 14, 1989 FEDERAL EXPRE((,

(213)612-7000

RECEIVED BY, MRTC
Mr. Malcolm Ingram

Metro Rail Transit Consultants MAR 16 1989
548 South Spring Street, 7th Floor

Los Angeles, CA 920013 SAFETY & ASSURAHQE.

PRELIMINARY EXIT
CALCULATIONS

Malcolm:

Copies of preliminary exit calculations for Hollywood/Highland
and Hollywood/Vine are enclosed. As we discussed, the Wilshire/
Alvarado Station configuration was used.

.. Each station will have the following circulation elements:

Platform to Mezzanine

2 3-unit emergency stairs
2 3-unit normal stairs

2 2-unit escalators

Mezzanine to Grade
2 3-unit normal stairs
2 2-unit escalators

These calculations will be updated as the preliminary plans
become available. If you have a gquestion, please call.

Sincerely,

Lot TR

David R. Fiedler,
DRF:jmp - H3275.01

Enclosure

5252 Hollister Road e Houston, Texas 77040 e 713/462-1840 e FAX 462-0812



TMERBENCY EXITING CALTULATIONS SHY L EF

STATIGN:  Hollywoad/Vine DATE: 3/14/8% BY: DFF
NET PLATFORM AREA = 11632

{CCUPANT LOAD CALCULATION ) DESIGN R

FERK HOUR 4.4, Pt

LINK L0ADS: INSOUND . o7 1327

: oUTauaD 22535 un

ENTRAINING L3ADS:  (HROUND e . 197

JuTH3LND 148 3N

PERL 15 MINGTE LDADS [=FEAX HR. “0AD » [.13 41

LINE LD&DS: [NI0UND 1573 3
JUTEND 449 1294
ENTRSINING LOADS:  [MECUND 07 30
QUTECUND 43 , 54
HERTHAY S TNEQUND 5.0 6.0
JUTROUND 6.0 ' 4.9

cALCHLATED "AATN LOAD (=FEAK §2 MIN, LINK LOAD /7 oNO, OF HESGUAYSH)

--------------------- (NG, OF HEALWAYS =INTZGER{LS WIN. / FEADWAY)'
AT, 9\ P
ThaCINL 147 D
QUTB0UND 3iE r44
FiTAL RN 304
3 | R e 123 13

.

A ENTYAINING LORD =[FERK 1S MIN, LDeD w42 SERADWRY 7 15 MINLYS

4,4, LA

e Tad

24 P40

TG, i +3:

SESITY [=NET PLuTFIRM ARES 7/ PEAK ENTRAINING LGAD)

SRRLREE _ KR 2.n
INDF « 4 30.FT. / PERSON] AL o

TETAL JCCUPANT LORD T=CALCULATED TRAIN LDAD + PERH EATAATNING LidD]
------------------- AL P
TR 14 304

Bea2r of
AEAN or Tavraivang Load ¢ Train lgad

: [id
TOTEL GLIUPSHT LORD 508 ZALTULATIONS te

0]
-,
PN A



Wl:4aiting vime &t piattcry eat{s, = UCCUJANGy LIaG - cxlD Lapalits

Wlo= L f 343 = 3,221 Hdinutes

Zvacuate Total Occupant Load froe the sost remote point on the
platfora to a point of safety in & sinutes or less.

Walking Time for longest exit route

T=Tl+T2+T3+T4+13

Faet DTS ¥iautes
Tl iplatfera) e 200 Goadd
T2 iplatform to concoursei-up 18,3 £ 0.
13 (Gh CGRecadr se! 251 206 . L33
Td {concourse to aradel-up i8.3 i 0,370
T% igrager J] 2 0, i)

1= i.82

Afditional Waizing Tiae at Platfcrs Exits
L. Tis 221 - CO0.80 = 2,000 Ainates

Agditional Waiting Tize at Fare Barryver

derupant Loed &t Concourse = Total Jetipant Lsad - Zmergency 3tair
Minute Zapaciiy
} i= 7i4 Fitroas

I -4y Rl

4l = {3ncgurse decupast Load /- date (apacity

L 934 : s50 z 1,483 Hinutes
(W2 = dii= 1,510 - .ok = Guooilg Minutes

Sediticnal “3iting Tiaw 3t foacaurse Exits

Wiz listoersd Octwpant Lo:d ) Trit Tapacitv

~ - - ~
= T3 = b

oo 2 TL4 . Tan = L
R PR R M P 03 dinetes
Tatsl Eiin Tiae SR EE SRR P I S PRI L N

TLIAL = 5,448 MINOTES  [HOT 5 & HINLTES)

Cr “OH UNBALANCES FLOW
sest
Wi

g

]
i

Ih)



STATidM:  doiiveccarsine WMTEr 3slaiod e LnF

E{IT LAGES AND CAPRCITY PROVIZED

ELEMENT  LIRECTEIN  NUMBER  «x LANES ¥ CAPACISY z FPH
i LANE
Platfare to Concourse
Stzirs  -up 2. 3 5 = 219
-dawn 0 ¢ 40 z J
Escalators-up 2 2 15 = 110 scounted
-down i) 9 i z it
Srer, -1y 2 3 5 z 210
stairs -4GWn { ] 4) = i
4 Tatsl 260
Through Fare Barriers fact Hest
Turastiles ] ! s = S b 4
Fere Gates i i 50 = 0 0 ]
Service Batss ! 2 51 3 L 1 N
Eaerqency Gates 3 2 ) = T 7 !
_ Total 150
Fare Barriers ta Safe Area
Stairs -y ' 2 M 33 : A0
-down i} 9 40 z h
t3calators-up ¢ ! J - 23 : L] £ - 2ne escalatar. diseaunted
LT ] h] ] = )
Erer, -4p 1 ", 35 = ]
stairs -dawn 3 " 24 z ]
Tatz! W

est

bt A

SLIPRT A A T
i=det Flatfors drea /i73q.Ft. per Ferson x 50 Ferscis oer £t
Hiniaua didtn hequired = FAPRL
Widts Frovided = 29.33 {NOT ¢ REQUIAEE:

CHT I o 3

ATRTTIN: KEE: L==




ENERBENCY EXITING CALZULATIONS SHT 1 0F 3

UST4TION: Yallywaad/Highland  GATE: 3/14/89 B ORF

NET PLATFIRM AREA = 11632

SCCUPANT LOAD CALCULATION DESIGN /

FEAY HOUR i, FA.

LINK LOADS: INEGUD 5674 1229
QuTHOLND 1536 415

ENTRAINING LOADS:  INZOUND - 854 b4
OUTADING 183 Té1

FERY 15 NDWTE LOADS (=PEAY HR. L3AD x .15 / 4)

LINK LOADS: ENEOLND 133 3%
SUTECHND - 445 1184

ENTAAINING LCADS:  IN3GUND . 8¢ 177
AWTS0UNE Ta 219

HERENAYS: THBCUMD b £.0
TEIND S 5.1

CALCULATED TRAIN LCAD [=FEAK IS MIN. LINK LCAD . (ND. CF HEADHAYS)]

--------------------- (N, OF HERDUAYS = NTESIR{1S NIN. / HEADNAY)]

3N, 2 M.

IMBO:NE 313 77
CUT 3CUNY Fs 532
L 322 49
BSE LTS 41E 137 1720

FEAC IWTRAZRING LIAD ={FZa i MIN. LOAD » d « FZADURY /15 AN 3]

e eeeeemmm oo A L R
EHECHNG P NEN
OLTRGUNG fid A
TLTARL 455 i

Deiaily (=NET FLATFORM AREA / PEAK INTRAININS LCAD]

------- A A g
ERDT < 4 SBLFT. 7 PERSON) 23,30 . if.a:
TRTAL JCCUPANT LOAD [=CALCULATED TRAIN LOAD # FESK ENTRAIWING LUADS
------------------- A0, rot
TOTAL 185 1903
Lesser af
AREAPE 2r Irtrainisg Lzad + frawn Load 133 =13

TOTRL JCTURANT LIAD FOE CALCULATIONG i1



EMERGENCY 17 LARALHTY

AT 2 0F 3

STATION: Hollywood/Highland DATE: 3/13/89 Br:  ORF
EYIT _ANES AND CAPACITY PROVIODED
ELE*ZNT CIRECTION NUMBER < LANES x CAPACITY = PPy
§ LANS
Platfors to {oncourse
statrs  -up 2 3 35 2 iy
-50un 6 ﬁ 44 s ]
Escalators-up i i i} = 146 secunted
-Cawn 0 ] + z ]
Eaer, -up 2 Y Ho s 0
Jtiirs -dawn i U 4ir = {t
Y Tatal 36
Through Fare Barriers East West
Turrstiles {6 1 2% = 258 8 i
Fare jates { ] i = g i
Servica Dates 1 2 AL z 1 i ]
Enerqency Gates 3 Z s = Rl Z H
Teal 5345
Fare Barrizrs to 3afe Ares
Ctajre ] ] z 35 : 20
-iaWn | D] & : u
estalators-up ¢ 1 2 hH] : - € - onz pecalstor drsocunied
-40ar: i ] i z y
tasr, -up G 1 . = )
ttairs -3awn 3 Y i = '
Tatal I54
Falt BaRRIER 1557
Array East Jest
Zazazite of Fare Gates apd Turnstiles 1540 jon Fei
rercent of Total fapacity R SH.a NLTREE)
CHERGENCY EXIT WIDTH TEST
“ininig Flatrara £zt Width
P73, Ft 3CA ¢ Lo sareans ger Fuotl

Nizmimia 4idth §

(=het Chattora Arsa s
znif
Wit Pravide=d =

SEMYINES]



EMEF3ENCY ELIT CAPICITY TESTS HT ZOF 3
[3%:  Hollywood/Highland JATE: 3714799
Tast §

-

FE
—,
g
X3
T

(]

-

Evacuate Total Occupant Load from Platéorace] in 4 minutes or Jecs.
wliwaiting tiae at platfora exits) = Occupaney Lozd / Exit Capazity

W s CIR T 3o4is  Mintes

Evicuate Total Uecupant Load from the aost reacte gpoint con the
platfora o a parnt af safety in & ainutes or less,

Waleing Tiae for langest ex:t raute

HEEIRE NI N R A 1

Fezt i PR = Minutes

Ti {plstferal i? ) N
T2 iplatfcre *o fonioursel-uy l&.3 b1 0,230
13 ian cortourse) fal 2t} 1305
T4 iccnceerse to jradel-up 13.3 i G370
[% igradej ] i DALY
= K- P

Additional wWarting Tiee at Platqery Enits

W o= = L - Juiih o= 1% Ainctes

Ttair 4
3 -4 b t = in7s ratronz
= Lohrourse Cecupant Load / Gate Capacity
&= t073 ! 430 = LETL Hinerss

finutzs

(82 - Wir= 1,680 - L 1 ¢

Additiassl daitirg Tiae ar Concourse Exits

4% = Corcourze Oorapant Load 7 Exit Capacity

Wl = 1073 ; 2E0 = Mirutes
EAEEE S N R M Joaly o= Atnates
Tavar Eoit Tiae R S R SR RS I DL




HERGENCY EXITING CALTULATIONS
STATIDN:  Hollywood/Yine DRTE: 3/14/39 A
NET PLATFGAM AREA =

JCCUPANT LOAD CALEULATION

$1332

A4, 2.¥,

i_ il‘ LJ!QU

ENTRAINING LECADE:

- [HEQUNE

JUTECuNg

i 5BOUND
CUTRGUND

469
2233

T8
148

1527
4477

197
324

FEAK 15 NDNGTE LORDS =FERK KR, LOAD x 515 ¢ 41
CINE LGAGS: BT 149
T ABUNG 347 1738

ERTRAINING L INIDUND oH 7
' ST RGN 82 e
SRR THESING 8.0

3'.“’"3' (u.

SACULeTED TREIN LORD S=f2pY 35 RN, Tk LZED 7O INC, F SEATWEYS)

""""""""""""""" Lh}. 3‘ ARIRYT =INTEGRR VLT #N, 7 HEADRRYI]
- Fod,
’1E[UN) IS i
TERIUND i £l
TITaL - 234
LS Tt e L1 7

= LEAT o v o denDWeT o 18 MmN
M s
=3 Lal
T 21 I

DEREIT T=NET FLATTORM RREA 7 PEAK ENTRATNING {043}

"""" A4, R
80T 0 4 SDLFT, 7 FERSONS 3L PRI N

TITRL GITUTART _0FD [=UALCLLATED TRAIM LOAD » Fogr DHISATNINZ U140
""""""""""""""" A,ﬂ. : oy
fnTAL (ERL] 1204
A

oo



Wiiwdlting tiae 40 20a%:S7® EX1E5: 3 UCLURENCY cQad 7 X1l waballly

0l = 5: (7 S LETVIE 3.882  dinates

Evaruate Total Jccupant Load froo the most remcie point cn the
olstfore to a point of safety in & sinutes or less.

#aliing Tiae for longest exit route

Feat i/ rFPM = Minuzes

T1 iplatfars) 124 204 0, 520
T2 <platfora to concowrsal-up 6.5 53 0,33

TZ {(on concourse) 21 20g 1305

T4 {concourse to gradel-up 8.5 S 0.2

15 (erada) ] 0 :, 009

7= 2,823

Additional Naiting Tiwe at Flatforae Exits

Wl o- Til= 3ER2 - 0.4 = 30082 Minutes

s

Jeevpant Load at Corecurse = Total Tczupant Losd - Egergency Stair
Minute Capacity

EN - iy An b= 344 Pitrors CHELY FIR UNBALANCZD FLON
Areay East Aest
WZ = Concourse Jzzupart Load / Gate Capecity Fitrons §23 143
%= 2] / aty s PRSI VAT sanacity 450 il
W - W= 175 - 3.9 s 0,006 Hinutes Ting 1378 LT

ditioral ¥aiting Tize at Lononurss i50ts

Wi o= fantavre? Gotvpsry Load CORavt Depacity

= LE LI oy s 754 Mirutss
Rl LTHY - hadd o= L0080 Minustes
“otay Zuit Tiae [=Tef@l-Tire IN2-dL) #0d3-01 )

AL = 5,687  HINUTES  INOT > & MINUTES]



C3TATION:

TMERBENCY EYTTING CALEULATIONG

“Yernont DATE: 3/17/87
NET PLATFORN AREA = 11437
ACTLPANT LOAD CALCULATION

“EAy HOUR ' N AL

Sunset /

TMEOUND
DUTHOUND

LINy L3ADS:

IKBOUNE 713
QiTHOUNE 7%

ENTRAINING L3ADS:

PEAK 15 MINUTE L2ADS [=PERAN HR, LOAD » L.1S / 4}

INEOUND 13{¢
QLTBCUND ot

ITNEQLND &N
SUTEHOUND di

THRGUND 3.9

QU T3GUND 5.3
DALCHLATED TRALN LOAD [=FE&Y 13 MIN. LINK LG3D / N
--------------------- (NG, GF HEADWAYS =INTISER{1S
sH,

INSOLND iy
SUTZIENG , “a

TITAL
GSE (DT

N

L3E0] HEN

SHT 1 ©F 5
Br: [DRF

DESIGN 1R

me
Llia

43045
234

287

5ird
1411

G, OF HEADWAYS)ID
WIN, / AEADNAYI)

[
Foi.

704

TR LT OMENL LIRS x4 4 AEADWRY 1T MIbLY

A

ERNIITY I=NET PLATFOAM ARER / PERK ZRTRAINING LGAD)D

AE

(NIT < 4 34.FT. / FERSON) 26,79

T3TAL GUIUFANT L8AD {=CALCULATED TRAIN LOAD + PEAK

Aol

b7

TOTAL

Lesser of
Aszhid or Zatrsining Laad + Train .pag 1
TETAL SCTURANT L3eD 773 CALTULAT IONS !

-
L

ENTRAINING L0820



cMERBENCY ERIT CAFACITY SHT 2 GF

STATION: Sunset / Vernont JATE: 3/17/8% avs JaF
EXiT LANES AND CAPACITY PRGVIDED
ELEMEST  D{RECTION NUMBER & LANES 1« CAPACITY = 3w
i LaNE
“latfora 1o Concaurse
3tairs -ip 2 ; : 33 z L
-g:3Wn 8 f) 30 = i
fzcalators-up ¢ ! 2 3% = T, ¥ - one escalator discounted
' -Gown 0 ¢ 4} s 3
Zaer, -4 J 3 35 = 10
Stairs -dswn U ) LH z 0
14 Tntal 495
Targugh Fare Barriers East . Nest
Tirastiles 14 i 2% z 250 5 3
fare Gates 0 ! % = ] 9] 0
serqice bates i : S = Lik ! b}
Emernenty Gates 3 Z 9 z By 2 {
Tats! ENY]
Fare Barriers ta 3are Arps
tairs  -up 2 3 i = g
-dow: y i} & z
fscalatorz-up 2 z 5 = 14
-iown 3 ] 4 = v
Iaer. gt . 33 3 )
stairs =Lt ¥ He = +
robal il
TRRE amaRl1ER TEST
) Array East West
Tizality of Fare Bates and Turnstiles 150 [DN o4
Fercent of Total Capacity 31,33 SO00h (NDERION]

EMERSENCY EXiT WIDTH TEST

I=wph Glatiorn Area /{78g,Ft. ger Perano
Lainge ades Required =
Wdiith Frovided = VR



. ENSRBENCY EXI7T CAFICITY TESTS WIIOF 3

3TATION:  Sanset /  Veraont DATE: 3/17/8% BY: IRF
Test |

tvacuate Tatal Jzcupant Load from Platiornier in 4 ainutes cor iess.
Wiiweiting tize at platfore exits) = Dccupancy Laad / Exit Lapacizy

W = 1791 H iHHy = 3573 Miautes

Evacuate

Tota! Decupant Load iroa the acst reeote oaint on the
platfora fo 3

noint of safety in & ainutes or Pase,

alking Tise fer longest exit rouie

reet P 2 Hiautes
Tl odglatiert) 123 . 2420
1 iplatfara to zonnoursel-up 15,3 o 0,328
T7 a6 Coaccussei o5t R JION
T4 {conziurse 1o grape)-up 9.5 ) .37
o

LEv)
=

. 73 lgradei {1, Vil
Tz AR

Raditiansl Weitirg Tise at Fiasfarm Zuibe

BN

17 o " Pz il Fitrens i

dest

W2 = concourse decupant Load /7 Gate Capacity ik

MZ o= 7t ! 450 = 1ot ¥

(42 - W= 430 - .97 = G, M1 i

qedreional Maiting Time at Concourse Exits

ND o= Lenpzurse deropent Load /O Eit Tamacitw

Wr = i i 159 = AT Hinltes

M-l 24T - 1873 = Gonag Minutes

RIS ERSEERYF NIRRT T

AEGTES NET O & MiN TR




C3TATION:

Yernont

EMERGENCY THUITING CALLULATION]

deverly

ILCUPANT LORD CALCULATION

FEak HGUR

LINK L3R25:

EiiTha JNIAG LOAGS:

FEAY, 15 RINUTE LCADS [=PEAK HR. LO&D x @,

LINk LGAL3:

ENTRRININE LIADS:

HEALWAYS:

CALCULATED TRAIN COAD E=PEAF 13 MIN. LIRE L
= (M3, 3F EEADWAYS =INTZ

Fene EXTREINGND L2 ={FzaK

fenal’t £=NET ZLATFOAM AREA / PEAK ENTRAINING LIAD3
ALY

1.5

INGT < 4§

INBOIND

JUTECUND

i HBOUND
U7 BOUNG

TRECUNG
OuTaGukD

1HBOEND
JUTBSUNE

IN3OUKD
QUTESUNG

[K20UNG

57 BdnD

“IThl

ISE [HOT < 13903

SHEUND
U TRl b

€.FT. / PERSON]

g
3

JaTE: 3/16/79

NET FLATFORM ARER = f1632

.0
5.4

.4

115%

319
1474
1478

]
41l

i3

T4l

DETIGN TR

Skl 1 OF 3

0AF

2414
SFLL)

bl
Jaa

i

3
ta

5.0
8.4

0. GF HERDWATSE]
AiES NIN. 7 HEADNRY)

£
85
dch

5T LA % ES i HEADKSY /LS MIN.
6.5,

TOTAL GCCUFONT LDAD [=CALCULATED TRAIN LOAD + FEAR ERTAAINING .aR3]

Lezser or

rfEA2d or Eatraining lead + Train Laoad

FITAL GITUFANT LOAD

ToTAL

FoR ZGLCULATIONS

A

FER ]
PR



ZAERBENCY EXIT CARRCITY

STATICN:  Vermont / Beverly DATE: 3/18/89 EY:
ZUIT LANES AND CAPACITY PROVIDED
FLEMEKT  DIRECTION  NUMBER  « LAKES =« CARACITY =
/ LANE
Flatfors to Concauurse
Starrs  -ug : 3 35 =
-iawn i o i z
gscalators-up : g 35 z
. -CrMn i v +8 =
Ener. -up i 4 BN =
Jtairs  -down 0 0 ‘ 16 =
1 Tetal
Through Fare Barriers :
Turrstiles o 1 5 =
Fare Gates ] 1 i s
service gates 1 d pLE 2
Emargercy ODates 3 2 Y z
Total
Fare Barriers to Sive hrea
stalrs  -up 2 " hAi :
=qawn ) 0 i =
Tscalatars-up ¢ z 39 =
-2owa 0 . i 44 H
CRET, =up W i 3 z
Stairs  =faWa . 7 9 55 B
Tntsl
FERE SEREIER TEST
) Areay cast Wz st
Canacisv of Fare Sates and Turnstiles ] 104
fercent o Total Capacity - M.3T 0 BhgD
EMERGENCY EYIT WIDTH TES?

*ninuk Flatrore ot Widkh
csupt Piattern drea Ji73q.fy. ser Ferzon o S0 Frosung per f
Pinisas Wrath fequiced = 34

Htdth froviged = ST IRGT T RECHIRED)

PPN

2%}
{
10
90

854

VERBEVD . CE

scounted

¥ J]
I i
2 t

a5e esfalater §uscounted




. ' ENERGENCY EXIT CAPICITY TESTS SHT 3 OF 3
" STATION: Veraant / Beverly DATE: 3/14/89 S: ORF
Test |

Evacuate Total Occupant Load from Platfore{s] in 4 ainutez ar lass.
Wliwaiting tine at platiore exits) = Qccupancy Load / Exit Capacity

W o= a9 830 = 705 Minutes

Evacuate “otal Occupant Lozd +roa the aost remate pgins on the
platfora to 5 agint of safety i3 4 zinuzes er iess,

dalking Time far lcngest exit route

T=2TL+72-T34T4+1T5

Feat iFeo= Minutes

11 ipiattora) 124 206 0,520
T2 iclsttora *o concoureel-up 8.5 S 30
3 ion concourset 201 00 1305

I3 (concaurse to gradei-up 13,3 5 37

. 'S {jrace) i L NSO
"l T . " L

. yT cadid,
Arditicnal Wiiting Tiee at Flstéora Stits
RS L T 2A1F = 2,835 Minute:

Gooenent LOeC T Lancturte = Totel Titunant Load - mmornency atais d

ICOE S B b Vo= 3y Patrans

Y2 = Ceocaurse Occupant Load /7 Rate-Capacity
u2 = 294 / 250 = 1,382
- Wl 49§ - 3.2 = ST

Agditioral Waitiag Time at Cancourse Edits

Tancgurse Dcowgint Load 7 Exit Capacitv

i3 = 3:- Yirvieg
Had i = P
E R doaat i -'t:;

SUNLTED DT R TR




. aTATIEN:

EMERGENCY EXITING CALTULATIZNS QHT | OF 3

Yaramant / Beverly DATE: 3/14/8% Bf:  DRF
" NET PLATFORM AREA = 11432
QCCUPANT LDAD CALCULATION DESIGN ¥R

SEAL HOUR

LINF LOADS: INBOUND gns7 267
DUTEDBUND 337 L
ENTRAINING LOADS:  [HEBOLHD 754 3zl

QuTAOUHD

....................

LINK LOADS: IRBCURD 207 174
OTEQUAD &3 1851
ENTRAINING LDASS:  INpOUND 5 73
QUTROUND a7 itd
HEADMATYS: (NGOUND Lo L
JUTEGUNG 1) 5.0
CALTULATED TRAIN LDAD [=FEAY (S MIN. LK L0AC 7 NG, CF MEADRAYSEH]
--------------------- KD, AF HEADWACS =IHTESERULS MIN. 7 SEADWAG D
G R PLE,
INEOUND §159 235
dLT30LND 219 224
TLTAL 474 1214
L3E (0T 1538 1474 ]

TEAL LNTRRINING L3AD S{PERX DT RIN. LBAE x s ¢ CEADMAY 1T MINDG

-------------------- =0 oo
INSRUNE LA 173
QUTRCULE 1o 173
TITAL 341 T

PEN3ITY TsNET PLATFORM SREA 7 PEAK ENTRAINING LOAT}
------- AN, Pt
2150 |

(NOT € 4 SL.FT. 7 PERSON]

TETAL JCCUPANT LOAD (=CALCULATED TRAIN LOAD + PERK ENTRATHING _GADI

"""""""""" A i
OTAL 2039 183D

Lessar af

S3da/d ar Lstraialnn Lsad ¢ Tr3in g sitd HLNN

TITEL JICURSNT LORD F3 CaLCOLATIRNS B



EMERGENCY €X1T CAPARCITY SHT 2 0F 3

_______________________

"3TATION: Veraont / Beverly DATE: 3/14/89 B

pRF
EXIT LANES AND CAPACITY PROVIDED
ELENENT  DIRECTION NUMBER x LANES x CAPACITY = FrM
/ LANE
Platrors to Cancourse
Stairs  -up v 3 3= 1o
-doun ] ] 40 = f
Escalators-up ¢ I 2 33 = it t - one escalator discounted
-down 0l v L] = G
Eaer, -up 2 3 T3 = 2
Stairs -dawn ] ] ' = g
_ 14 Tatal 490
Through fare Barriers cast West
Tyrnstiies IRU) ! 3= 50 6 3
Fare Jates i { NU = D] ] ]
Service Jates ! 2 NTY, = 1.0 H ¢
Emergency Bates 3 2 o = e 2 H
Tatal 450
Zare Barriers 1o Safe hres
stairs -up z 3 ] z i
-dawn ) ) 3 = Ry
Escaiators-up F z 33 = 4L
-gawn ] ¥ 3 = ¢
Emer. -yp I ; 5 = J
“tairs -daGun 0] b 4 z B
Tot sl i
FLEE BARRIER TEST
Array East West
Cagacity of Fare 9ates and Turastiles 506 104 Frd
Percent of Tatal Capacity 33.33 SO TNLTOINN]

EMERSENCY EXIT WIDTH TEST

[=Xer Platfcra Area /i75q.F%, g=- FPerzom s S0 Persons per 7o)
Mininua Width Rsquirec = RS

- E It A IE Ll

didth Provided = Gond INGT o REGGIACD]



STATIGN: versont / Beverly

EMERGENCY EXIT CARICZITY TE3TS

DAT
Test 1

E: 2/14/69

BY:

HT 3 AF 3

1
bl
|

fvacuate Total Dccupant Load from Flatfora(s) in 4 ainutes or iesc,

Hliwaiting time at platfory exits) = Occupancy Load s Exit Capacity

Al = 19

i

49¢

4,120

Hinutes

Evacuate Tatal Dccupant _oad from the aost rescte peint on the
platicra te a soint of safety in & aiautes or less,

Walking Time far laagest exit route

T2 e TR 4TI - T TS

Tl <platforal

12 (platfors to concoursei=~tp

12 an concoursel

T4 iconcource to gradal-uo

15 [grade;

- -
e R e ) |

get Y|
2 PO
W3 S
&l i
c =,
o -

& 20

JAcditional kaining Time 3t Flaiform Exizs

dinute danacity
2 - 4

%2

N2 s 1179

{42 - Wiz 2,100

i

2030

Minputes
3,420
4,330
1,309
G, 276
G090

Hinntes

Tarai degupant Load - faergency atair 4

550
4,120

17

= Larcourse Occapant Load / Gake Capacity

Acditional Waiting Time at Concourse Exits

4T = [epzourse Jccupant Load / Exit Capaci-y
W= S I 130
NI - dids 136 - 4,120

TITRL = 6,125

(a7={ki-THit (R2-Niyrind-nlli

HiNdTZ3

Lt

N
cop MINGTEL]

Fatrons

Lt

i, 34

¥invieg

Minutes

- #inutss

finutes

CAEZE o GNEALANCID FLiW

Array
fatrans
Tagacity
Tiag

Eact
753
36

1iocd

wasT
417
o

i



© 3Th

SHERGENCY ciiTING CALZULATIONS

TioN: Yermant / Heverly

NET PLATFCRY AREA =

SCCLPANT LOAD CALCULATION

-

*ERK AGUR

THBOUND
QUTEJUND

LIRE L3A0S:

ineQukD
JJTROUND

DATE: 3/18/89

115632

i

8637
a2t

.
5

ol

PEAK 19 AINLTE LORDS [=FEAK Hn. LGAL « 1,15 4+ 4]

INBOL'ND
SUTRBLND
INBOUND
QH relUAD

LIk LgAGS:

CHTARINING LOADS:

FEADKA (5 TaCUND

FUTHIUND

CALULATID TARIN LEAD [=Fcib 15 MIN, LING LORD ¢

o

Rl

2.1

e
L

37

X~ 0r-
ATl

JESIGN ¥R

N

7dh

Tt
Fe

Jul

M0, OF HEADWA:S5)]

-------------------- JNQ, OF PEADERYS =iNTEBERIIS MIN. / HEAZWALI]

(HESUND

CUTRILND

THAL

IR 1T

PR TRTRATEING Lind c(FZAF 03
----------------- HECURS
L7road
aTal
SINRETY [eNET

(NOT « 4 20,77, / PERSON]

#o

FLATEGRY ARER / PEAK INTRALAING LIRIG
Al

.52

2%, B

T e o
:th 35:
X d:5
1473 1214
LN Leia w2h
'
LIRD ¢ 0 o HTAGRFY /O3S dlk. D
ny i o
il ot
. -
it i
Tr T
-1, -

M7 SCCIPRAT LG (=CALCULATED TRAIN LCAD + FEAV ENTRAINITE 047

TITRL

AT e
el AT S A 2T

pig Laad ¢ s oLrad
TITAL WTHRANT LUAD TR TALoLeTION:

A,

i
Nt
Tapd



3TaTiON:  Yerapot / Beverly JRTE:
EXLT LAHES AND CAPACITY PROVIDED

................ - e

ELEMENT  OIRZCTEIN  SUMBER  x LANES

Flaiésra to Concource

Stiirs -up K 3
-dcun N i
gs:alatrrs-up 2 2
-down W ¢
Eaer, =1p 2 3
Stairs -dows G U
|4
Through Fare 3arciars
Tdrastiles Y .
Fare Bates U |
Servica natac ! :
Esergency fGates 3 Z
Fire Yarriers tg Sate frea
HEHg ~up K :

-G0R% i 1}

Zscaiators-np ¢

-1smn & 9
tyer, -up 1 3
2tars -1owl " ;

dAreay
are Gates and Turnstiles
ercent of Total Capacity

capacity af
]

EMERGENCY EXIT WIGTH

chel Flatiors dres T7IgLFLL gEt fersa
fintnes Widkn Raguired = PN
Natn froviged = 9.7

RYSETEY] y: o5F

t CAPACETY = B
;LANE
35 = Zla
] = 9
33 z iy
] = G
a3 = 2o
{ui = i
Total S50
i3 = 253
TEh z )
iy H ]
b E oYy
Total 230
i s 21D
3 = {
e = ;
“i. z i
g -4 -
. -
4 z i
N EY M
" gast est
154 ) i
0 So.ul HITIE
TEST

2 W% Ferigmg gar T
PN FEILINEDD

foaa

scouated
Zast West
5 4
i W
H ¢
= ]
i i
30e estsiabor discannted



EMEREINCY EMIT CAPECITY TESTS MY 3 OF 3
ITATIGh:  VYermant / deverly GATE: /15,99 9y R
test ¢

at ipoad from Platforais) in & winutes or iess.

b
-~
P
b
(=]
-
~
| =
o
[:7]

witwaiting tiee 3t platfora exits) = dcrupancy Load /7 Exit Capazity
g panc

Wl ol i 50 z T80 Hinules
Test 2

Evetuate Tcta. Occugan: Load from *re acst remcie point on the
slanfara to 2 puat of safaty in & ainuies or iess,
da.king Tide for longest eeid routs
T2 T e T TR Ty TR

Tpst ;oFeM 3 Minutes
Ivoiplstéora " s
T: dpiatiors 1o corcoursalegn A2 i
TTofar congmirse! ial 20
T4 ftorzauree to grigel-ug 1E.3 i 33T
TS aragsi 0 0 9,000

7= o 433
A= Tire T - FEW N 2,935 finuzes

NI e o= I “airong SR il
3
Wl ® [oacodrse Occupant Lead / Bate Capacaty Fanrans
§l e 1179 i 630 s Lold o Kineres Tadaliiy
: IR 5 S 1408 = DIEA RV - Tiie

w0 2 Tonmrurze Mocupant Loso f £edr Capscity

i o0s i 3N z 4,000 dingtas
[T N Lk os cosiS o dinies
LS R 7 EYRRTN O SR L S S

Al s 3 PUVEYOTHST s A Y,




IMERGENCY EXiTING CALCULATIINS

STATION:  Hollywood/Western BATE: 3/14/89
NET PLATFDRM ARER = 11532
OSCUFANT LDAD EALEULATEGN

.........................

FEAY HIUR AN,

INE LOAGS: INBIUND 3756
JUTBDLND g2

ENTRATNING LOAIS:  [NBOUND
oL T ROINE

-1 LA
o
-

PEAE .S MINUTE LZADS [=FEAK HR. LDAZ « 1,13 ¢ 4]

LINK LCADS: INEJUND 1864
JUTEJUNG €79

INTRAINING LOADS:  IhGOUND 248
Ji THOUND 142

HESDWEYS: THECUND 3.3
JUTEQUNS d.0

CALCULATED TAAIN LEAD [=FZAk {5 XN, “INE LEAD 7 0%
------- vemmemmemenans (NG, OF HEADNAYS =INTEGER U1

PIRR 2.
ERN w2
250 377
TTAL 1:22 EEH
PRI | R ) P20 I
FEAN EATRAINING D040 =02EAr 15 HIN, L2240 ¢ 4 o HTADWRY ¢ 15 4ihi i
--------------------- ' Al
iLatusth g 171
CATE NG i T
TATRL 338 P
oFHEITe [=NET PLATECAM AREA / FEAK ENTRAINING LOADI
------- AoM o
Ha i i

(NOT & 4 3B.FT. / PERSON] 19.73

TETAL DICUPANT LOAD C=CALCULATED TRAIN LCAD r PEAY
------------------- At

TOTRL 1703
LE552F O

ArLhid or zatraipiag Losd B oTrain Loae R
TATEL JTIURENT UTAD F9F JALCHLATICHS FERE

SHT L OF 2
Bf:  URF

BESIGN T

2157
el

L

344
kel

a4
i1e

Lia

Ny
b

0, G HEADMATS: ]
¥IN. 7 HEADWRT ]

ENTRAINING L2AD0



EMERGENCY EXIT CapaCITY SHT 2 OF 3

.. STATEOM: HnllyuuodiiestErn-" DATE: 3/14/89 ETH LRF

EXIT LANES AND CAPAZITY PROVIDED

FLEMENT  DIRECTION  NUMBER  « LANES x CAFACITY = or
{ LANE
Plstfare to Concourse
Stairs -ug Z . i 33 = U0
-naKn ] ] 4y z Nt
tscalaiors-up b 2 23 = 149 scounted
. -cown J P! &4 = 0
Emer, -0 z 3 35 = 210
Stairs -gown i 1} 4) = 0
) :5 Tat ai 541
“hrough Fare Barriers East Hest
Turnstiies 1o { i z 250 b i
Fire Jateg . H 1 59 = & ] ]
Jervice Jates | : 50 z U t 0
Easrgency Rates B ] a4 z 190 2 !
_ TGhas &30
. rare Basri2rs to Saf2 nres
Stairs  -up . B i = 2
-10wA 1 0 4 = i
Iscaiators-up ¥ ! : P : o t - one escaiatar glsccunted
-gaEn i 3 i : ;
crer, -Lp U iy I - 3
thairs =1cHi G ' 4y = ]
Tatal 13
FLSE 3ARRIER TEST
Array Eact doct
Tapazity of Fare Gates and Turnstiles o g Pry
Perceat of Tofal Capacity 3353 S0, {RGTA5uR)

ZMERGENCY EXIT WIDTH TEST

[=iigt fizvforn Srea 70700.7t, p2r Fersor ¢ S Persors e PV
Mainue Hidin Seegired = EERN

Gith Frovided =



EMERGENCY EXIT CAFICITY TEST3 HT 2 OF 2

STATIGH: Hollywood/Western DATE: 3/14/89 bBr: ORF
Test |

"Evacuate Total Occupant Load from Flatforais) in 4 ainutes or iess.
Wlimarting time at piatfora 2xits} = Jecupancy Load / Exit CTapacity

¥l = Lo/ T 3407 Minates

Evacuate Total Occupant Losd from the most remote point an toe
slatfors Yo 2 poin® of safety in & ainutes or less.

Uaiving Tiwe for longest ex:t route

.......... CmmmE—Eammmm——m—————————-

T=Tl+R+T3+ 74410

Feet z Rinstae
71 {piatform - Gl
12 iplattore ta cancoursei-up 5,35 AR
i3 {ch contaurse 8l LS
T+ ironcasrse to gradei-up {3.5 L
TS {gracel ] e

7= 2,255 i

Aderticrai Haiting Tise at |
#1 - Tib= 3.407 - 0,501 = 2,737 Kirutes

e
[

Tincaarsz = Tatal doousant Loag - neergenc/ charr

9.3 - il 2l )z liaz  Patrens iaki-uCED TULN
134
¥2 = Tencoyrse Cocupant Load / Bate Capacity = 1T
d? = 1068 / ) teedd  Miuies 450 o
ND - W= 1aTe - 3467 = o Finutes 1233 Lol

~dditicnal Waiting Time at Ccrcourse Exits

Toroosrse Ozcupant Lasd 7 txit [aparity

iD= {93 7 T I.318 0 Minutes
R T PERRE TR R L4907 = ST Miretes
Ttz Exit Tine faTeillt =T e W2l o1 AT
AL LA NDILTED DT s RDMIEE)



EMERSENCY EXITING CALLULATIONS SHT 1 OF 3

" STATIIN:  Hollywood/Mestern BATE: 3/14/83 Br: ORF

KET PLATFORN AREA = 11632

OCCUPANT LOAD CALCULATICN LESIGN ¥R

PEAL HOUR Ao, 2,

LK L0ADS: INBGUND €73 1137
HITHOUND 2912 731

ENTRAINING LDGDS:  INBIUKD 342 348
OUTEOUND €3 39

FEAR 13 MINUTE L2ADS (=FEAM HR. LDAD x 1,13/ 41

LINE LOADS: IRGOUND L5644 524
AUTROGND in b

ENTRAINING LOADS:  1NBOUND 248 10
JUTR0UND - 145 il

HEADWATS: INEDUND 8.t 5.0
“J4TEQUNE 8.0 b,

CALCULATED TRAIN LOAD £=PEAK 13 MIN. LINE LOAD /7 N0, OF AERONAYS))

--------------------- END. CF HERDWAYS =INTESER{1S WIN. / HEADWAY})
A o
INBEUND 33 2
DUTIOLAD Kl a7q
TETAL : 99
GSE [N0T 7120 L P23

PEAE INTRAIRING OAD =(FEAK 15 HIN. L3AD ¢ 4 x HEADMAY /7 15 HIN.II

-------------------- A, 7oA
M3 T ol
R FIHAYY i 7l
77AL “35 W2l

DEASITY [=NET PLATFCRN AREA / PEAK ENTRAINING LCRD]

------- A.K. S

{NDT < 4 39.7T. / PERSON] 13,75 LY,

TOTAL GCCUPANT LOAD (=CALCULATED TRAIN LOAD + PEAK ENTRAINING L0A0]

------------------- ) £,
TOTAL 132 LN

Lasser f

AneR7d or catrainisg Load + Train Load 1 1642

TA7AL CCCHPANT LOAD FOR CALZULATIONS L3q



EMERGENCY EXIT CAPACITY T 208 3

STATION: Hollywood/Western DATE: 3/14/89 Bi: CAF

EXIT LANES AND CAPACITY PROVIDED

e ———

ELE®ENT DIRECTION  NUMBER  x LANES «x CAPACITY = ey
/ LANE
Platfora tc Concourse
Stairs  -up : 3 /I = 26
-40un 0 g 15 = 0
tscalators-up ¢ 1 2 33 = T t - ope escalator discounted
-down 0 f 40 =
caer, -up 2 3 S z 219
Stairs -down ] & &) = ¢
i Tatal 470
Through Fare Barriers . ' East West
Turnstiles i { 75 z 250 ) 3
fare Bates D! H % = i 9 i}
Service hates e z 3G = 106G i {i
Exersency Rat2s 3 i 5 z 00 2 l
Tetai 550
Fare Barriers to “afe Ares
Staire -up 2 I 5 = Ky
~dawn i 0 4 = 0
tscaiators-up i K 43 s 10
-doun 0 % L = }
Caer, =ip U] U 35 2 9
3tairs -down '} 0 40 = 0
Tatal 353
TRRE BAFRIZR TEST
Array East West
C:icacity of Fare Bates and Turnstiles 159 103 PEN
fercent of Tofal Capacity 33,53 S0.0  [RITRENE:

ENERGENCY EXIT WIDTH TEST

DNt Flabiora Rres J{7%5.Ft. ger ferson x 54 Farsons cer Fii)
A1naus Width Sequired =

Mdih rrovided =




ENERGENCY EXIT CAPICITY TESTS SHT 3 OF 3
~ 5TATION: Hollywood/Nestern BATE: 3/14/89 §Y:  DRF
Test 1

Evacuate Total Dccupant Load fram Platform(s} in 4 sinutes or less.
Wliwaiting tiee at platforw exits} = Dccupancy Load / Exit Capacity

al = 1908/ R 1 1894 Hirutes

Evacuate Tota! Occupant Load froa the past remote point gn the
platfora to 3 goint of safety in & ainutes or less,

Waiking Tise for longest exit route

T=Ti e T2 673+ T44T5

. Feet [ EPN = Yirutes
71 (platfors} 14 Zog 0. 420}
T2 {platfera to zoncoursed-up 1é.5 S 30
3 {on concourse} 241 200 1,303
T4 {concourse to gradel-up 18,5 0 4. 370
15 igrade; U] 201 . G
T= 2,428
Additional Waiting Time at Flatfora Exits
- Tli= 3894 - VREY B 274 dinutes

jdditional daiting Tiee at Tare Barrier

034 ab fonfpurss = Total ccusant Loae - Eaergency atatr &

1762 - 2 b= 1388 Patrons THECY EUS uNERLANCED
Array East
W? = Concourse Jccupant Load ./ Gate Capacity - Fatrans 487
a2 = [OLY: / 50 = . t.843  tiputes Lapacity 350
W2 - Wlie L9 - 3BM = 0,909 *inures Tine P57

4dditional Waiting Tiee at Concourse Exits

¥3 = Concourse Ocopant Load / Exit Capacity

Wl o= 1648 i 50 z 05 Minutes
B - W s - 3.9 = poid Miautes
Total Exit Tige CTHENI-T1Y #SMT-H1irtil=411]

TOTAL = 5.897  MINGIES  INOT 3 & HINUTZISS

FLO%

bire m v
LI
g
382
Rib

[N



ATTACHMENT D _
§5—:430%7

Rolf Jensen & Associates, Inc.

FIRE PROTECTION ENGINEERS ¢« BUILDING CODE CONSULTANTS

RECEIVED BY MRTC
MAY 22 1989
SAFETY & ASSURANCE

May 19, 1989

Mr. Malcolm Ingram

Metro Rail Transit Consultants

548 South Spring Street, 7th Floor
Los Angeles, California 90013

B33l PRE-FINAL DESIGN REVIEW

Malcolm:

This is to confirm our telephone conversation of May 19, 1989.
We have prepared hydraulic calculations for the wet standpipe
system shown on the drawings. The pipe sizes shown are
adequate to produce the required 500 gpm flow. A copy of the
calculations is attached.

If you have any questions, please contact us.

Sincerely,

éé;;; ,céédef¢9; .

David R. Fiedler, P.L.

DRF:klr - H3275
Attachments

5229C

5252 Hollister Road e Houston, Texas 77040 * 713/462-1840 ¢ FAX 462-0812



SPRINKLER
Pate: May 18, 158Y
JOE TITLE: HZIZ275.401
WATER SLIFFLY DATA

SY5TEM

BIZZ1 STANDRIFE

SQURCE

MODE
TAk

STATIC
PRESS.
(Fal’

RESTID.
FRESS. @
(P51}

FLOW

(GFM

LR T —
PP R W

1 &9 .

T i
PR W

AGBOREGATE FLCW ANALYSTS:

TOTAL
TIZTAL
GTHER
TaTAL

FLOW AT SOURCE

HOSE STREGH ALLOWANCE
HOEE STRIZAM
DISTRARGE FROM ACTIVE

NODE ANGBLYSIS DATA

ELEVATTON
(FTH

NODE TAg NODE TYPE

= S14.0 - - - -
z S5G9.0 —-— - =
4 SP.0 - - - =
o TIWT I - - - =

B0 - - - =
SOF.0 - - - -

A5 e

e etianibanit VL LR N I
Ll
o
1
|
|
|

0 SO0, O - e = =
1 S, G - - - -
e A%, 0 - - - -
3 SN - - -
11 \ - - - -
ko5 Hiln, O - -
1 4-'78.'3 - - - -

ry I\
fn o5
Dl
—e
..
LN
b
[
[
[

Pyt YR LN
- +
N
~d
|
|
|
1

1 l».__l oo i diand
4
‘lt] -
n e
]
I
1
1

1 495,0 - - - -
yole L - - - -
20 SO0 - - -
=3 ST 0 - - - -
ke 454, G - -

T
o
LN
Y

}

'

i

1

27 a2, - -
Z7A 49220 - -
27n 437.,.0 e - - -

=8 491. ¢ - - - -
27 430, 0 K=31. 00
0 494, 0 K=T1. 00
= 3350 - - - -

ALLCWANLCES

AVATL.
FRE3S.

(FF51)

. ?

oGURCE

PR IMELERS

FRESSURE

{(F31)

&65. 4
57,
&7,
68.
H7.¢
a7 0

D )

-

HYDRAULTIC AMNALYSIS

TOTAL

B=MarD

(G=M

SO0l

500, 1
0.0
[

L TWIRINS |

DioCHARGE

(GFM

Lk i
PRI
2540,

Fage 1
AINBITLWSFZ

" REGTD

FRESS.

o
(3T
AR
d e b

GFhi
GF
GFM
GFM



SPRIME_ERN SYSTEM HYDRAULIC aMNALYSIS Fage

JOB TITLE: HI275.01 BIZIL1 STANDRIRE
NGDE ANALYSIS DATA (cont "d:

NODE TAG ELEVATION HODE TYFE FRESSURE DISCHARGE
(FT) (F5I) (GeP

a2 475, O D — &1,
3= 478 .0 - - = - &i.
4 4945, G - - - - a2,

Dol TNV O I |
i
|
[

5 S - - - - &7, - - -
) 495, G - - = ATLD - - -
a7 457.0 - - - = &2. 1 - - -
=8 SC2.¢ - - - - LD O - - -

9 49&.0Q - - - = ol
81 SO0, 0 - - - =~ &0,

KRR 3 B D
i

1

i

41 502,10 - - = = 600 - - -
4z 2.0 - - - = S0, ) - - -
a7 SO0, G [ &0. 8 -~ - -
44 47300 - - - = &a1.7 - - -
15 A57.0 - - - - oz.1 - - - -
4.5 ST . - = - % P9 - - -

47 4545.0 - = o2,
44 47,0 - - - = &7,
473 491,10 - - - = &4,
S0 498, O - - - - &1,
51 : 478.0 - - - = &1,
52 A98.0 - - - - &1.

N N
{
|
1

S3 435.0 - - = - LE.L0 - - -
54 430, 0 - - - - 65, - - -
53 43F1.0 - - - = &5, - - -

431.0 - - - - Héh.
452,40 - - = = &4,
77 .0 - - - = 573,
QG50 - - = = &D.
433.%.0 - - = - H&.
A94.0 - = = - 55,

OO O

9- 0 - LD L1 LY LN

P b (R B 0T~ T
[
1
]

z GINIEIY - - - = 5%, - -
&7 SZ.0 - - = - &5 - = =
LHa ARG LG - - - = S 3 —_
&5 435,10 - - - - G&H.79 - - =
ah 475, O - - - = &7 .6 - - -
&7 4750 .- 67 .9 - - -

476.0 - T = 63,7 - - -
50100 _ . e — b o
497 .0 - = = 53,

497 .0 e e - 53,
47z, 0 - - - 89
DG G _ .- - - & .

S0d .0 - - = = &H5.

o o
3 M-

SRR

ST, O - - - - &7.
499, 0 - - = - &7. - - -
S, D - - - - &7, - -

Gy N f Y e T

_— e = :.' 1:)

SO0 G

o370 SOURCE 5

U AL RN BN

[l ol B I S O O £ VY B O
(]
1
i

200, 1

¥
C



JGE TITLE:
FIFE DATA

FIFE TAG
END
NOERES

Fipe:

ry

£ d

Fipes

B

Fipe:

Fipe:
1O

Fipe:

~ a-

Fipe:
14 .
13

Fipe:
Fipe:
Fipm:
Fipe:

Fipe:

Fipes-

-

ey i

ELEV.
(FT)

1

287v.0

S14.0

b

= -
- & ‘4 ¥

509,06

SO%, 0
20600
5

SO0, 0
7

SO9.0

S0Y.0

i, O

S, O

S0, 0

495 .

i
495 .4

SUS. 0

SO0

SUA.D

&. 0
&, 0

SFRINKLER

(D1

NOZ.
(k)

SRCE
10, 0

O.G

0,0

i, i)
.0

0.0
(W

0.0

0.0

., 0
LY

Q.G
10

(R
2,0

Q.0
. [jJ

0.0
Ot

0.0
0.

O G
.0

0,0
.0

T
(FSI}

L

(Z!-,J.q'
P
(=T
& o

c- o~
~)
Pk

L~

65,7
p .-
a8

o
A
1A

BIZ1 STANDFIFE

ISC.
{(BFM)

(MsED

(WP

.0

Uh, i}

G, O

J.G

SYSTEM HYDRAULIC

LAGPM)
VEL (FF3)

0,1

DEOL G

2.8

.0

0,0

Cr, (3

0.

[N

0,10

3.0

O

0.0

0,0

r, i
.10

ANALYSIS

DIA{IN)
HW (C)
F.L./FT

(FT)

g8.071 Pl
150
D02

115,00

STE, 00

TL
FL 20,00
FT3 E
TL 24,040

& 06T
120

Q.10

FI.. 4,00
T3 T
TL 24,00

&.0585
120

O, 00%
L 0C
FTG T
TL 19

5. 065
120
0L 000

=3 4,010
FTG T
TL 24,00

&. 085
120

G. Q03

&6£.0685 PL 70000
120 FTG E
O 00T T 84, 00

b GADS PL a. 00
FTG

TL

G, 00

SH. 065 FL

120 FTE  ~eee
OO0 TL TS50, n0

250G

Pt D )

P

5.06T FL. 125,50
120 FTE £
G5 L LIS, 00

5,065 L 4. O
120 FTE T

0. 00% T 4,00

&. 065 FL G0
120 FTG T
O.007 TL  =4.00

FL
FTG
Tl

4,00

&.085
20

O, OG0 a4, 00

LENGTH -

FTG 488,00

FRESS.
SUM.

{(F51)

FF 1.4
FE  Fl.b
FY .0

FF G
Fe 2.2
Py 0.2

FrF 0,
FE 0,
Fy

e e

o
‘
)

FF 0,0
g 1.3
Fy 0.0

FE

FE
Fy

0.0
0.0
0,0

FE 0.2
FE 2.9
Y Q.0
~i= 0.0
iz 0,0

R/ 0

FE L7
P (W]
=\ O, i
[ 0.7
== UL 4a
Y O,
i v,
iz 1.7
o S|

Fi= 0.0
FZ 1.3
Fy .0
FE Ch. G
i~ 0,60
=Y O, G
P Q.0
FE 0,0

0, 0

Fy



SFRIMNELIR SYSTEM HYDRAULIC AMNALYSIS F

a
[}
5

JOB TITLE: HIZ7S.01 BIT1 STANDRIFE
FIFE DATA (cont d)

_PIFZ TAG Q{GFM) DIACING LEINGTH FRESS.
END ELEV. NGZ. FT DISC. VELIFFS) HW(D) (FT) SUM.
NODES (FT) (K (FS1) (GFM) F.L./7T (PSS

Fip=: 14 245,30 6.058% FLO1ZES0H0 FF a4
350 O o &a. S .7 1206 FT5 £ FE TS
T LG 59,3 i, DLOGT TL 139,000 FY O,

4 k)

P
(1}

Fipe: 13 245,77 H6.U86F% FL ZS0.00 0 FF 0.7
15 498,10 o) 8%.73 0.0 2.7 120 FTG  ——-— - FE 0.4
17 457 .0 D00 &9.1 (Y QL3075 T 2T0.00  FV

Fipe: g 249,75 9.083 FL 220,00 FF 0.7
-

i7 7ol 0.0 L oD 2.7 126 FT6 —-———-— T 0.0
12 e N L VI &8.4 Doyt GL30Z TL 2806.00 RY 0,0

Fipe: 17 245,53 H.045 FL 125.00  FF L4
18 457 .0 Gl s583.3 Gl 2.7 120 FTG T FE C. 4
12A 455,40 O, 0 ~3.4 S Q.G TL O 1SS.00 0 PY .0

o

Fipe: 18 0.0 4,056 FL &.00 FF o,
13A 43756, 0 0.0 8.4 0.0 0,0 1Z¢ FTI6 —-——— PE 2.
Lek S0t.0 G H& T G Q. 000 TL &.00  FY a.

Dol %

]

Fipe: 1 g5 &.085TFL 120000 FPF 0,
13A 495, 0 0.0 58.4 0.0 2.7 120 FT6 —-—-—- FE Q.0
17 434, 0 i a85. 1 .60 OQ.00% TL 129,00 PV 0,0

Fipe: D0 245, 3% &£.06T FL 250,90 FF O.7
Ol 2.7 120 F7T 6 —-——-— FE 0.4

12 425, 0 .0 &,
20 475 .0 O, &7

g e

. 0,

C 2,000 TL 20,00 FY Q.G

Fipr: Z=| 245, 3 FF a7

20 g7 D0 L7002 oo = 1= 0o
Z3 355,00 0.0 673 0.0 By 0
Fipne: 21 24505 L 1o o il FF 0. G

21 472,60 (BIN A7 .3 Oy 2.7 FTi3 e FZ 1.7
2% 497, w0 S5 2 Cth Tio 1EF_ 00 FY Q.0
Fipe: 2 249,35 5,085 FLOL2E, 01 Fi |

20 4-7% .1 G 65, 7 Cha il .7 120 F7G5 r ft R
23 S0Z0 0 RN &S 4 C.0 DLC0N TL 1S5.000 BV 0.
Fige: 23 245008 F1 i

25 La T .0 554 0,0 =7 ~ Gl
24 O30 0.0 &3, 4 G0 Fv 0.0
Fipe: 24 -3%.3 46,085 FL .00 PF Ui

24 S02.00 (BN B Gyl 0,4 120 FTG ———-—  FE 0.0
=2 S0O2.04: 0,0 G . 000 T 8. 00 R¥ 0.

Fipe: 25 280.4  4.08685 FL 4. .00 FF L0
24 SO2. 0 G0 H£3.4 0.0 T.1 120 FTG E FE E09
2% 474, G 0.0 hhH. 8 0.0 QL0035 T 18. 00 FY 0,0



. SFRINKLER SYSTEM HYDRAULIC ANALYEIS Fage S

L. . JOB TITLE: H3I275.01 BIT1 STANLDFIFE
" FIFE DATA (cont’d)
FIFE TAG @{GFM) DIACING LENGTH FRESS.
EMD ELEV. NOZ. FT  DISC. VELI{FF3! MWL) = (FT) 3LM.
MODE3 (FT) (k3 (FSI)  ({HGFMD FoL./F" (FST

Fipe: 26 2E0. &6 5,069 FL O 2TOH. 00D BF 0.3

zE 454,10 0. il &, 8 G0 R | 1200 FTE ~---— FE D04
25 AT, 0 .0 &o. 4 Gy G,O0% T 253,00 pw O G

Fipe: =7 280,45 &5.0863 FL Z50.00 FF .3

25 497, G G, 0 &85. % 0.0 .1 1200 FTG ~——— 3 0,4
s 452, 0 0,0 S, 0 €. iD Q. 003 T Z00.460 PV Q.

Fipe: 25 280,46 H,0ET FLOLZE5.00 0 FF 0.5

&
=7 452,00 i 55.9) (W A | i20 FTG i FE 0,0
: B4 D003 TLO13F 00 PY 0.

1
i
T-
£
0
3
¢
-

Fips: Zv .0 4,026 FL H.00 FF (o 0
275 B LAt Qi 0,0 0.0 120 FTE  ===-— FE | Z.2
Z7h 357,40 0.0 W oo T H.00  FV Q.10

Fipe: 30 280,46 H.06% FL 125,00 FF .
278 4520 0.0 &5, 3.1 120 FTG =---- FE 0.
. 23 431.0 0,0 &4,

0,0 QL0035 T 125,040 FV .

Fipe: 31 280,86  6.0£3 FL O ZS0.00D PR 0.8

28 471.0 .0 65.5 0,0 3.1 120 FTs  ---—  FE 0.4
=3 420,20 IT1.0 S.0 25000 O.00% Th ZE0.00 0 BV 0.0

Ui

Fipe: Z2 Ih.s &£.0485 PL ZS0L00 FF Gl
=7 0.0 TLo0 &850 2E0.0 O, 120 FTG -——=  FE .10
A 42CG 0 I1. HT.G 0 ZEO.G O. GG Tio 2500000 BV (W

-219.4  &H.055 FL doy FF

I 210460 &5, 0 250,00 =. 4 P2 FT5 E -
=i (S EZLG [N [N TL = TN =0

1i9. [ S IN] e (WIS
I 595,40 0.0 L2225 L) 2.4 » I o = 1.7
33 4780 Cro 1) H1.7 .0 U T S0 PY [

o2 4375.0 0.0 s1.7 Ol 1.0
B 4980 Cr, 4t -

Fije: 35 -a.5 L0485 L 129,000 B
RS 498 .0 Q, O &1.7 S OO 150 FT3 E FiZ 0.9
T 43745 O Ol L34 0 O 000 T 122,00 F

. Fioe: 7 —EBa. 1l &6.10085 L B. or 0.0
3 493,10 3ot : 1. t.o 1273 FTEE FE G
t

.0 o0 % AP SN i —
Y .0

W 493, @ Quid &1.7 wL 0,000 T B0

A H6.088 FLLO125.00 FF 0.0
T4 434,00 0.0 HZLE Q.0 Q.0 120 FTG ———- FE 0.9
It 434,10 [ &7, 4 0.0 L 000 T 125,00 FY 0.«



JOB TITLE:

FIFE DATA

FIFE TAG
END

N(:DES

Fipe:

Fipe:

Fipe:

Fipe:
40
41

Fipe:

41
432

4z
N
Fipe:
47
44

Fipe:

Fipe:

B Fipe:

nd

Fips=a:

N

!

2273,

(cont "d?

ELEY.

NOZ .
(FT: 3

(S b
=9

234,10 Q0

495,10 0.0

40)
4950 [N

TRQT .0 0.0

41
457 . ¢

SO2. i

0, i
), 0

4z
437 .0 i
4%8.0 YY)

47
498.10

Sl L O

0.0
Q.0

a4
SO0, O

SOZ.0

.0
0,0
45

S02.0

SOE. O [

Tl L
S0, G o

SL O .0

423.0 0.

43
4323.0 €0
497 .0 O, 0

47
497.0

TR

[ ]
[

590

NPT
494 1)

0,0
QL0

51
4945, 0
477, 0

0,0
0,0

FIRIMFLER

FT
(FET1)

=3, 4

é: - l:j

] -

&1.7
A0, 9

&0.8
a0

AN

i), 00

S, (O

|

ISIWINT !
el

L2, 4

ETLR

EYSTENM

01 BI31 STANDFIFE

DISE.
{GFD

YN

£, 02

b

.0

[ )

.0

[
‘-): [
i,
[N
0,0
WA

HYDRAULLIZ

G (GFM
VEL (FFS)

F.L.AFT

-I.b
(W
(]
.o

-Z. 5
LG

-I.5

iy, 0}

ANALYS]

DISCIND

HW L)

4,024
120
0, 00

L. CET
120
[a I RTUIN]

5.065
120
QL 000D
5.04635
120
. 00

6.0465
120
[T

i

6. 055
120

0, GO

4. 0485

120
0

i, 000

5isc

(FT)

FL 250, 00
FTG

T 2S00, 00

FL 125,00
FTO T

TL 185.00

FL
TG
TL

4. 00

&. 00

Fo
FT5

Th

25,00

125,00

250. 00

FL
FTG
TL 230,00
FL 250,00
FTG
TL.

2350, O
FL 250,00
FTG —
TL Z783.00
FL %0, 0
FTG

Ti. 200,

e

FL 250,00

TL 250,040
o
Fiis 1

TL 159%.00

1 2%
o

IR L]

FL 1Z35.00
FTG

TLOLZEE,. OO

FL. 250, ¢
FTG

TL.

250,000

LENGTH

(L]

F

{

FE
FE
B,

P
FE
Fv

FFE
FE
2y

PE
FE
Fv

FF
FE
P

REES.

SiiM.

FSI1:
.70
0.4

G, i

0.0
[V
(,.:\

I
C.a
Vi Ut

PR
FRP

W
O
(A



. SFRINKLER SYSTEM KHYDRAULIC ANALYSIS Fag=s 7

JDi3 TITLE: H3I272.01 BIZ1 STANLDFIFE
FIFE DaTA {cont 'd)

~IFE TAG DEAMT DIACINY LENBTH FRESE,
EnMD ELEY. NOZ. FT DI3C. VEL{FFS) HW(Z: FT) TEUM.
NODES (FT: o (FSI[: 18FID F.L./FT (F31)
Fipm: 32 ~T.6  6.04AT FIL 123.0G

48 47Z.0 OO &7, Ge 0 0,10 120 FTG6  ———=
45 491,10 [y - Y B G O G.ODG TL 125,00

i, 0
0.7
<, 0

10
-
I
W
<

~T.&  H.0865 FL 128,00 FF WIS
120 FTG ET FE F.0
.0 G200 TL 189,00 R Ol

Ry Qi

-
1 &4
a.0 (R &L

£

~i'N
¥
-
.

Fine: S4 - : ~39.48 &.065 FL 4,00 FF 0.0
e 458,40 D &t.7 Q.0 1.0 120 FTG T FE .0
S1 42 .0 LG &1.7 o0 O.000 T T4.00  FY Ry

, Fipe: 55 -129.8 &.085 FL 4,00 PFPF .« 0,0
e 473, (.0 S51.7 DL 1.4 120 FTG T PE .0

52 {4995, O O, 0 ai.x o2 Q.00 TL Z4.40 FY Y

Fip=2: Sé& : -129.8 &.063 FL 4.0Q0 PF 0.0
Sz 498. G Q.0 A1 .0 1.4 120 FT6 -—-—--= FE [

. S 495, 0 0,0 &1. 0O.000 T 4.00 PV Q.0
i ' 6. 0635 PL 3.00 FF 0.0

st 493.0 0.0 61.7 0.0 2. 120 FT6 -—-—— FE 1.3
Sz 495, 0 0, 0 HT.0 O, 0 0,002 TL 4,00 Fy 0,10

~ ™~

B

&.065 FL 125,00 FF i,
120 FT3 E FE z.
Q.02 T 137,00 Y Cr,

1)
B

=5 493,40 - Q.0 &
=4 490,10 €, 0 AS "

KO O

(L e
o

L]

-

Fiper 5 —ZLi9.% H.08T FL 2TD.00 P 03
Sk Y T Gea O HS. S O, O 2.4 120 ETIG e ‘= .4
&5 491 . O 0.0 =255 G, 0 CGolE T Z55L.000 PV W'

Fipe: &0 - ~21FL4 0 A5.045 P OZEG OG0 T O 5
] 431.0 CGuoid - &5.6 - 0.0 2.4 L20 TG =mee FE O
S5 491,13 (

G.0 Sera 1 G QL 00T TL 250, O =t oL

1 ;
451,0 G Y DO .4
' y 0.0 Ly Cre i

i Lh

~d 4
s
=N
.

a7 49%.0 O G Y] L0 120 FTG -_————  FE -2
bt 427,10 (W &=.8 O, . 000 TL F [0 R =1V DL, 0

. Fipe: 67 19,4 6.06% FL O12ZE.00 FF 0.3
=) 492.0 QL0 b, 0 D a0 2.4 120 FTG  -——— FE 0,0
59 497 .0 0.0 jes.TE 0.0 0,007 TL 129,00 FVY 0.0

Fipe: &4 ~219.4 6.065 PL 2Z0.00  FF 0.5
59 492, 0 C.o Y- Q.0 =Z.4 120 FTH ==-— FE ., 0.4
&0 4970 0,0 &ra O, 0 D, 002 TL 230,00 FY G, 0

i



EFRINELER QYSTEM HYDRALLIC ANALYSIS Fage 8

JOB TITLE: HIZ275.01 BIZ1 STANDRIFPE
FIFE DATA {cant 'd)

FIFE TAG . QIBGFM: DIA(INY LERNGTH FRESS.
END ELEV. NOZ. FT DISC. VEL(FFE) HWC) (FT: SidM.
NODES (FT) i (FSI (GFM) F.l../FT (F31)

Fipe: &85 - -219.4 5.0945 FL Z50,00  PF 0.5
=) 45,0 0,00 a4, 4 (NS T 120 FTG  -——- =z 0.4
a1 4340 I 56,5 WY Q.02 TL 290,00 P .0

1= -21%.4 45,0865 FL 125,00 FF Q.

m
-

v
T

= 4

a1 494,10 O, 0 &4, 5 [ 2.4 120 FTG ET PE .3
&2 SO2.O0 0,0 &3, 4 il 0D D.00F TL 159.00 FY C.G
Fipe: &7 -224.8 46.058 FPL 4,00 FF Q.0

a2 S0 .0 hotl &5, & LRI 2.3 120 FTS T FE .0
&7 02,0 0,0 AL IR DL TL ZI4.00 0 pPY 0.0
Fipe: 68 =2%4.8 H.2485 FL 4, 03 PF (W

T S0O2.0 Cra il ST.9 1, 2.5 LE0 FTG -———  FE 1.5

£z,
—
&3 455.0 O 5H4.3 D.0 3. 00T TL 4,00 FY 0.0

7 b.083 PL 125,00 FF Q. é
o4 4990 0.0 &4.8 Q.0 2. 120 FTG E FE 1.7
55 495, 0 .0 8&,. 3 0,0 CGLOOT T 132.00 PV 0,0

[y

Fipe: 70 -254. &. 045 PL 250,040 FF .7
&S 495.0 0.0 &5H.9 G0 2. FTG =-—-—- FE 0.0
& 495, D0 &7.6 0.0 QL0035 T 250,00 Py 0.0

o m
_
-

cipe: 71 -254.43 H.08F FL ZE0,00 s Ve 7
&6 4950 (S &7 .6 0,0 2.8 120 FT3 —-—— P .4
H7 436H,0 11,13 &7.7 0.0 GO0 TL ZE50,.00 0 PY 0.0
Fipe: 72 =254.82 &H.048% FLUO1Z0,000 FF e
57 A5 000 (BN &L iy U 2.8 1230 FT4 T == Qi
£3 4945, 0 0.0 bEL.E IRV GLODI T 150,50 RV L0
Fipe: 73 CL0 4,078 FL G0 FE w0
A3 4948, D0 &8.7 VLD W 120 FT3 === FE 2.0
69 S01.0 0,0 4.1 Gl GO T S Y 0L
Fipe: 7 ~TSA.8 0 4U008T FLLOLEE.DS FIF Do 4
&3 A& 0 Ci, 6 L5, (o 2.3 150 FT43 Gl B I = e 5
76 477 .0 0.0 58,2 0.0 GLnEE O TL 1250000 RV G0
Fipe: 73 -3, L0685 FL 230000 FF O, 7

0 m
o

i
70 437 .0 0. i 5.z Q.0 z. 120 FTIG =--— FE 0.0
71 : 497.0 (WY e I 0.0 Q.00 TL 250,00 FVY 0.

F,
v

Fipe: 7& =230 H6.0587 FL 250,00 FF (N
71 497 .0 0.0 a5, Q.0 2.3 120 FTG === FE G,
72 493 _ 0O 0.0 5. G, L0003 TL 230,00 PV he

3
g N

Fipe: 77 -254.8 &.045 PL 12E.00 FF O,
72 498.0 0.0 &67. 0.0 2 20 FTG ET FE I
3 S0&.0 0.0 &é. 0.0 0,003 TL 169,00 FV 0.1

tJ M
- LA n



\

JOB TITLE:
FIFE DATA

FIFZ This
EMD
NOLDES

Fipe:

~l

~J
il

Sipe:
7%
vl =
-

Fipe:

<~
AL

Fipe:

)
~4 O

Fipe:

~ ~]
i ~l

Fipe:

~) o~
U.-J'

Fipe:

o ~!

Fipe:

Fipea.

o m

MNCTZS:
(17 Calecu
uniier

(20 " The: s
imizal

()

HIZ735.01

SERINKELER

TIEt

{cont 'd?}

latians were performed by
no. 314G
HRE Svsigas,
1?7 Ranchwood Dr.,
Atlants

licenge

NOZ.
(k)

T

iy v e
(:ﬁ i:l .:'_\t;j -
0y 0 L5,
(S &7
i, 0 4H7
VL &%
[ I a5,
o\ 59,
2,00 59.
VR T,
0,0 VAR
(WD) &7 .
IS &7 .
Uy, b LT
LRI &7
L0 &7
QL0 H7.
i, 0 &8.

FSID

S5YSTEM

STANDHIFE

LisC.
(GF™D

Hy2RaULIC

D{GFM)
UEi (FFE)

F.

PN |
= W Z.E
= )

-ES0.0
x 0.0 2.8
& [

—Z250.0
& i P
7 0,0

=250, 0
7 (WY 2.8
7 e

=2E0.0

1 s
2 T
1 0.
i -

7T

. A

vshan has been balanced
ance
imbalance

not used

any p

ipe

1S

=ach

any rode

nod.?

of O

3§ i

Velacity prassures are printed for
in bhalancing the system.

5.4 frisec.

b
.-

(W] .3
vl
-,
0 .9
)
.6
:l N . %]
I:j
ke HAS

b

mranted

Imiz.

FLE

T0E4AE

ANALYSIS

oI iIn
HW{C)

L./FT

FL
FT6
T

&, 0&S
2C
O

H, 04T

120 FTG
0.0 TL
&.0865

120 FTGE
L, 00T
. 0465 FU

120 FTG

Q.003 TL

Qa5
120

FL
FTG

_LENGTH

tFTY

4,00
T
I4.00

4,00

4,00

L 125,00

E

TL 129,00

220,00

ZE0. 00

250 .00

M

FRESS.
S1M.
RS

Y Y

F= L0
Fi= R
Fv (I

0,003 TL 280.00  FY
H,065 FLL 70O.00 FF W
129 FTG ET F= .9
O.0073 T 114,00 v 0,0
&.06% FL 4,00 BF i
120 FTG T FE e f
LG0T T Z4.00 BV 0,0
&.05% FL 3.00  FF G0
i == 0y oo
r."\.f ' o
H.AHE FL G000 FF Cooil
1246 FTGE ———-- FE . s
DL, OG0 T 4., 0% i [ IR
5 3.2, 1 computer poooeam

v

o pravide an average

v

Tt ogpm.,

gpm and & maitlmum

informatiorn only,
Maximum water velocity in

and are



SFRINKELER SYSTEM HYDRAULIC ANALYSIS

JOB TITLE: H3IZ73.01 B3IZ1 STANDRIFE
FIPE FITTINGS TAEBLE

Nominal Equivalent Fitting Lengtins
Diametar
(in) E T L. (- E

1,00 200 .10 el 1w} 5. 00 4. 00
1.Z%5 D00 &, 00 200 T a0 &L 00
LSO 4. C0 .0 2,00 GO0 &, D0
200 & . 0 1G,. 00 L. 00 11,00 &. 00
2.5 5,00 1Z.00 4,00 14,00 700
3.00 7.00 15,00 S.00 14,00 1,00
F.50 3,00 17,00 5.00  19.00 11,00
4. 00 1, 00 20, (HD) &a. 00 N o T T R T
SO0 20000 25,010 2.00 27,00 Q.00
&, 00 14,00 ZT0. 00 Py IDLO0 0 10,00
.00 12,00 3I5.¢0  1T.00 45006 200
10,00 22,00 50,00 1&.00 S5.000 19000
12,00 27,00 4L0.C0D 18,00 &£3.00 0 21,00
1400 SZ5.00  FO.00 2 00 86,00 2200
18. 00 IP.00 0 55,00 IITIL000 .00 T9,00

Fitting Code Letters: E=standard ell T=tee

A=alarm chexzk valve D=dry pipe valve

in Feet

G

1.0
1.0
1.00
1.00
1.00
1,00
1.00
200
2.00
Z.00
4,00
5. 00
&. 00
7 .00
g. Qo

(C=120)
A

16G.C0O
10, 800
1. O3
10, OO0
15, G0
13,60
L4, 00
T 00
21,00
28.0¢
35000
40, CH)
4.0}
&3 00

T, Q0

Fages 10

D

10, 00
10, Q0
10, OO0
10,00
13, 040
13, 00
10, GO
10,00
15.00
19.00
27.00
29.00
To. 00
4%, G0
S0, 00

L=long turn ell
C=check valve B=butterfly valve G=gate valva



SFRINELER SYSTEM

P JOB TITLE: HI275.01 EIZ1 STANDEIFE
WATER SUFFLY CURVE

120+

110+
'
1]
¥

1O+

I

g+

coinma

el BN () | B

2o+ LEGEND #ol=lnhL 0 psl

Fi
Requlred Water Supply

>
|

HYDRAULIC AMALYSIS

a3 2

2235 gpnm

Eapiia

ow Test FPoint”

Fage 11

I5.12 psi @ Sdadl ) gpm "

J.‘\:1+ T

0 = Avallable Water Supply "

' 65.9% pei @ S0G. ! gpm "

: ir
bbb e e — o m e fn e m o e o e e e e e e e o e e e

QCOLZ00 150 D000 a0

200

FLOW (GFM)

Q000



-
-

. K
o

-~

RESIDUAL PRESSURE

YS.

5

Harbor 481-6205

FIRE SERVICE “PRESSURE-FLOW" REPORT

=

Address___E.H. & SE/CoR. LANKERSHiM BL .§ RIVERSIDE DR.

Location of (proposed/existing)

—

-inch Fire Service and (proposed/existing) -inch Domestic Service off the

-inch main in — side approximately

feet ,_

of

The system maximum pressure is .L[&_ psi based on a street elevation of éﬂ feet at the service location. -This
System maximum pressure should be used in determining the class of piping and fittings only.

The fiow quantities and pressures delineated by the graph below are determined to be 2vailable at the requested service
location. Future conditions in the system, however, may cause the flow quantities and pressures to change accordingly.

MULTIPLY scaLge py 200

150 12} 4 3 & ¥ & 3 0 " 12 3 u ]
sy Iy e T :
== e == e === — DOMESTIC FLow""
fE= = = T == METER {GPM)
Rl s =S — = = = "~ 55
R Si——co=so—oce———o—- o= .
30 = == = == = 12 96
: === : =: = ry 160
3 E = — = 3 220
120 = S === === —_— .
7 === SS==== ¥ == 4. 400
T % ==E=== = = € 700 |
: W===="=cc e —== == g | 1s00
b — ———— = e —— - 10 2500
X z == — ——t
- 100 = = = = = FIRE FLow"®
3 = e e = = SERVICE (GPM)
@ S0 T=I=ose=——seee e T = == 5 .
’“—, P _—e '?r 4 —— ——— T - 2 250
Ty =t —= == = = T =] L]
= : : — 4 600
z === ===—=—=—=cc--—=c== = . 6 1400
;= L ]
0'GPM Pesps, Foaiie : === 8 2500
T G PS5/ e : 10 5000
0 =7~ —_— === : === [ F.M. FLOW
= = : Se=—=—"=———— SERVICE {GPM)
ESmmomaes_ssee—se—oomaa s g 2500
T T T p — p— — -
T == ‘;1‘—:_ t = = ﬁ—L 5 S —— = 10 5000
Wi ESce T === == * 1000 GPM Mav
-~ T} T z I = T —— USED wWHEN COMBINAT. O
I0EE = = : = s s === z STANOPIPE 15 INSTaLLEC
e S==S=——=== S 2235 GPM @20,57 ] e MAUMUM PERMiSS:-
zogL.,“,ﬁ"ﬁ P b T BLE FLOW FOR SIZE Sedwh
o

TOTAL FLOW AT SERVICE LOCATION - GPM

This graph will be submitted 1o the Department of Building and Safety for plan check purposes. For additional informz'ion

call
WATER OPERATING DIVISION SLRTD. LiBRARY
BN HoRsT

L isiribution i ing - Rm. 14
. Valley 481-32730) Distriby Engineering - Rm. 1432

. Valley 481-4089p8] - MiRaSMON M. J.ALDRIAN APRI;BSS coord. _166=174-

Vestern 481.32725  APR 1 1289 APR 141389 P.M. —
Central  481-6086[) Prepared by Checked by Approved by Form Rev, — 2 /86






